


a a p \ = 4” 
LECT RICA REN 


~~ Mae 


y A 
, 4 





THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


VOL. XLIX. No. il. 


PRESIDENT AND EDITOR 
SECRETARY AND MANAGER 
. TECHNICAL EDITOR 

. MANAGING EDITOR 


CHARLES W. PRICE . 
STEPHEN H. GODDARD 
WM. HAND BROWNE, Jr. 
AINSLIE A. GRAY 


NEW YORK 
PUBLISHING OFFICE 13-21 Park Row 
CHICAGO 
WESTERN OFFICE, L. W. MARSHALL, Manager, MANHATTAN BUILDING 
BOSTON 
New ENGLAND Orricr, M. W. BArBer, Mgr., DeutTa BupG., 10 Post Office Sq. 
LONDON 


EUROPEAN OFFICE, HENRY W. HALL, Manager, 42 O_p Broap Street, E. C. 


TELEPHONE AND CABLE 


TELEPHONE “21 Cortlandt.’ Private exchange to all Departments. 
REGISTERED CABLE ADDRESS: ‘“Electview,’”? New York. 


SUBSCRIPTIONS 
One Year, United States and Canada ‘ $3.00 
One Year, Foreign Countries 7s 6% 5.00 
Single copy, 10 cents. Back commons: nayend one month, each Aaa .25 
ADVERTISING 


CHANGES for advertisements should be in this office by Friday noon for the 


following week’s issue. 
New ADVERTISEMENTS should be in the office not later than Monday noon 
to assure publication in that week’s issue. 


Entered at the Post Office at New York as second-class matter under the 
Act of March 3, 1879. 











CONTENTS 

EDITORIAL: 

itis CERNE IIS <u ovo go oes on cdesueursneseagaaneeteddvacdecdtueaaseneune 405 

NN I ica cccccccuds ss ucuicasevanxcnsedeves -- 405 

The Magnetic Indicator for Hardening Steel 406 

High-Speed and Flying Connections. ...........scecesceeeeeeeeeeeeeeeeeeeees 407 

An Anticipation for the Telephone. .............--cccsccsccccccecccescesceces 407 
Fuel, Water and Gas Analysis for Steam Users, by John B. C. Kershaw.... ..... 408 
TUG EINE Cainba tie nceccccendee “coved casuees ss ccsvewasewenddesducadesenaesdereee 410 
Some Characteristics of Coal as Affecting Performance with Steam Boilers, by 

WP ete M IMIR BS isd5 io weudslxcvtnececaceunnneuses 411 
High-Efficiency Lighting Units in Ohio 4116 
The International Independent Telephone Association of America............... 416 
The Frankfort Central Station, py B. F. Hirschauer...............c.eeeeeeeeeeees 417 
Applications Of Electricity..........csscccescceeccccccceccccsccenccscsescesceeccees 420 
Liberty and Organization, by F. A. Pattison.............cceee ceeeeeeeeeeeeee sees 420 
Electrical Night at the Coliseum, Chicago..............csceececesecereeereceee « 422 
Recent Advances in Our Knowledge of Radiation Phenomena and Their Drevten 

on Radiation Pyrometry, by J. B. Henderson............-seeceeee sees eeeeeees 422 
Electrical Equipment of a Lumber Mill..............cceeesececeee cocceeceeeceees 424 
An Electrical Spectacle at Connellsville, Pa.........6..ccceseeecceeceeesceeeveeees 426 
Niagara Falls Meeting of Electrical Jobbers.............:2cee ceceeereeeenseeeeees 427 
FE RiGs Cana ED OER WINN oop clu ces ooo dss ce vsiscev educate saasteees- cseceseenececas 427 
CREME IN oo ciara Giang ca dain e Seraae uno ondslewa denne dcdkenweniecunatenwesdedsune 427 
Colorado Electric Light, Power and Railway Association 427 
REVIEWS OF CURRENT ENGINEERING AND SCIENTIFIC LITERATURE........0.00eeeseee 428 
Detroit River Tanmel Comtract Awarded. ......ccccoccccccccccccccccsccce ae eccce 429 
METHODS OF GETTING NEW BUSINESS........-.+-++ uueieediccqpadeenenadssubeacuudans 430 
INDUSTRIAL SECTION: 

HCK Instantaneous Electric Water-Heater..............cccceecceeeeeeecccee 432 

Be Tre TCU WRN oa 6 ooo wasn sn oo ccilencwcsswieytccctedsscsnctwevcvens 433 

New Navy Department Test Seb....0. 0. occ cccecctsccescnsecccccescces ence 434 

Results Obtained by the General Electric Company’s Automatic Feeder 

ARCO EE CORPO CECE UOC Eee PCC CET PETC EEE CEEC ELE ECCT Pte ere om 435 

New Destart OF Push-Bation Saitenns 5 «6.50606 ckss csevcsesensesccestescessceces 436 

The ‘-Young” System of Signaling for the Philadelphia & Western Railway 436 

PG EieCOMy VAPIGIG- COO WOCOE se oii ccisic cnc occ ice tedaccsdseuecisesccuane 456 

An Apprenticeship Course as a Preparation for Engineering Activity...... 437 
CURRENT TERMOTRIOAL, TUBWEe 6 o.c0 oo ccc ccicsccntiesiccsicccccscncscese so cesccssesececede 438 
TA ae I sid sidialoie a So Seeai esas cheuecsadandsabavsdcedkeces 2uae 445 





Copyright, 1906, by Electrical Review Publishing Co. 


NEW YORK, SATURDAY, 


SEPTEMBER 15, 1906. ISSUED WEEKLY 


THE 


The advantages 


CADMIUM CELL. 
of the cadmium cell as a primary standard 
of electromotive force are now well recognized. Its temperature 


coefficient is small, compared with the Clark cell, and the 


electromotive force is near unity in value. Until recently we 
had every reason to believe that its permanence was at least 
equal to that of the Clark cell, and it was no more difficult to 
set up. It was with these ideas in mind that the substitution of 
the cadmium cell has been urged to replace the Clark cell, which 
has heretofore been the recognized standard; in fact, this sub- 
stitution has been recommended by a number of scientific bodies, 
and at the recent meeting of the British Association for the 
Advancement of Science a report was made by the committee 
on practical standards of electrical measurement in which the 
change is recommended, 

Unfortunately, as we have already noted, more recent work 
with the cadmium cell has thrown some doubt upon its per- 
manence, and it is a coincidence that at the same time that 
the report of the British Association’s mecting comes to hand an 
article appears in the Physical Review for August, contributed 
by Professor George A. Hulett, on this subject. Professor 
Hulett’s 


gives some of his most recent results. 


work with the Clark cell is well known, and he here 
They bear out the opinion 
expressed somewhat earlier in the year—that is to say, that, as at 
present constructed, the cadmium cell can hardly supplant the 
Until the° 
it would seem‘ ° 


Clark cell as a primary standard of electromotive force. 
cause of the trouble has been located or avoided, 
well not to make any change in our standard. This criticism 
should be applied to the cadmium cell merely as it is now con- 
structed. The inference is not that the cadmium cell will not 
eventually supplant the Clark cell; in fact, we have good reason 
to hope that the change may be made with confidence before 
long. It will be remembered that just such difficulties were 
encountered in bringing the Clark cell up to its present highly 
developed condition. But until there is no question as to the 
reliability of the cadmium cell there should be no change made 


in our standard. 





* COAL VALUES 

That method of producing coal in which the price paid 
depends upon the amount of useful combustible is coming into 
use, though slowly. It is a rather remarkable fact that though 
a few power companies adopted this method about ten years 
ago, but little or no thought was given to the matter by the 
managers of the greater number of power stations. No expense 
whose object was to increase the efficiency of the boiler house 
but 


few went back of this, and all accepted whatever coal was: sent - 


or to decrease the cost of generating steam was grudged, 
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to them, for which they paid the stipulated price. That this was 
poor policy is now generally believed, and coal is purchased now, 
by many important stations, at least, according to the amount of 
combustible in it. A reduction in price is made for the amount 
of ash and for the amount of moisture which must be evaporated, 
and which thus causes a loss of heat. 

The question has been raised, whether the ash acts merely as 
a diluent or whether it is not detrimental in other ways. More- 
over, it seems likely that the size of the coal will have some effect 
upon the performance of the furnace, either as respects its 
efficiency or the rate at which fuel may be burned. An exceed- 
ingly interesting and valuable paper dealing with these problems 
was read at the recent meeting of the Western Society of En- 
gineers by Mr. W. L. Abbott. Mr. Abbott has conducted a 
long series of experiments, made to determine the effect upon 
furnace efficiency and performance, of the size of the coal, of the 
thickness of the fire, and of the amount of ash. His paper 
appears on another page of this issue, and it should be read 
by all who have to do with steam generation. Although the 
ground has not yet been fully and satisfactorily covered, the 
results already obtained are significant and important. As 
regards the effect of ash, it was found that besides acting as 
a diluent of the combustible, ash is detrimental in other ways. 
If a coal contain a high percentage of ash it then not only 
has a correspondingly less amount of combustible, but such coal 
can not be burned as effectively in the furnace. There is less 
combustible on the grate for a given thickness of fire, and to 
burn it completely requires an excessive amount of air. Thus 
the efficiency of the furnace is lowered, since the temperature is 
lowered; and, what is equally important, in most cases, the 
capacity of the boiler is reduced—that is to say, less steam can 
be produced. The penalty for ash should therefore not be 
simply proportional to the amount of ash, but should involve 
some power of this factor. For instance, it was found by Mr. 
Abbott that the efficiency of his furnace, and therefore the 
capacity of his boilers, was reduced to zero when about forty per 
cent of ash was present in the coal. Therefore, coal containing 
sixty per cent of combustible has no value as a fuel under the 
conditions of the test. 

Next in importance to the amount of ash is probably the 
size of the fuel. This seems to have an irregular action—that 
is to say, taking the coal that is passed by screens of different 
sizes, it was found that the efficiency first increases with the size 
of the screen, then decreases and then again increases. The best 
results are obtained when the coal is fairly uniform in size. These 
results show that, given two coals, each having the same per- 
centage of ash and of moisture, that which runs most uniform 
in size should be given the higher value, and in the purchase 
of coal this factor should be given some weight. To determine 
the way in which the penalty should be brought in, a large 
number of experiments were conducted and from them a table 
constructed which assigns values to the coals, according to the 
size of the screen through which they have. passed. Probably, 
dealers in coal will object to such discrimination, holding that 
the value of a coal depends upon the amount of combustible 
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it contains; but from the central station’s point of view the 
availability of the heat generated is as important as its amount, 
and therefore that coal which may be burned most efficiently 
or which will produce the greatest amount of steam in a given 
boiler is the most valuable. 

Another feature studied by Mr. Abbott, and mentioned 
above, was the effect of the thickness of the fire. This, of 
course, has nothing to do with the price to be paid for the coal, 
but for each kind of coal there is, undoubtedly, a particular 
thickness which gives the best results. An interesting fact 
shown by the experiments was that the efficiency of the furnace 
is practically independent of the thickness of the fire; but a 
thick fire, due to the deficiency of air, gives incomplete com- 
bustion and therefore produces smoke. The thin fire may be 
smokeless. Although the efficiency of the furnace is unaffected, 
the capacity of the boiler is. It was found that with small- 
sized fuels the greatest amount of steam was secured when a 
large amount of smoke was produced. We have heard so much 
of late regarding the inefficiency of smoky furnaces, but the 
results just mentioned seem to indicate that a large amount of 
smoke does not mean necessarily that the furnace is being 
badly managed. It may mean simply that it is doing a large 
amount of work, and it is an important advantage to the central 
station if two boilers may be made to do the work of three. It 
does not follow from these results that the furnace in question 
might not be improved and the same amount of steam generated 
without the smoke by introducing certain improvements in it. 
But the fact that a smoky chimney does not prove that the 
furnace is being managed badly is a point well worth bearing 
in mind. We hope that the experiments will be carried further, 
for the work has not yet been completed, and any light thrown 
upon problems of burning and of purchasing fuel is most 
acceptable. 





THE MAGNETIC INDICATOR FOR HARDENING STEEL. 


Unusual applications of peculiar electric or magnetic phe- 
nomena are always interesting, but particularly so when the 
phenomena in question have not been made use of. A case of 
this kind is that described by Mr. William Taylor before the 
British Association at its recent meeting at York, England. 
After having contended some time with the difficulties of getting 
the proper temperature for hardening tool steel, Mr. Taylor 
tried a thermo-junction pyrometer, thinking that in this way he 
would get accurate temperature indications and thus be able to 
control his furnace. Unfortunately, the pyrometer was not 
satisfactory, for while it gave accurate temperature indications, 
it did not show when the critical temperature of the sample being 
tested .was reached, and it thus became necessary to obtain a 
cooling curve for each lot of steel. 

It occurred to Mr. Taylor that, since the critical temperature 
for tempering is also a critical temperature magnetically, he 
might avail himself of the magnetic change in order to guide 
his tempering work. His attempts to do this were most success- 
ful. The method by which he experimentally demonstrated that 
the idea could be utilized in practice consisted in arranging a 
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-ireuit containing two coils and a telephone receiver. Through 
third coil, placed between these two coils, was sent an alternat- 
ing current, and the positions of the coils were adjusted until 
no sound was heard in the receiver. Then, interposing between 
either of the outer coils and the central one a piece of iron or 
-ieel, a sound was immediately heard in the receiver; but when 
ihe sample of metal was heated to its critical point it lost its 
magnetic properties and the sound ceased. It was then quenched. 
‘sing this test, he found that there was no difficulty whatever 
: tempering his tools, and that, in consequence of it, warping 
It was found that if the 
-:mple was allowed to cool below the critical points, so that 


and changes of size were avoided. 


und was again heard in the telephone, the tempering was 
superfect. As the apparatus described is hardly suitable for 
actory work, a modified instrument was made. This consisted 
f a permanent horseshoe magnet having extended soft-iron 
oles. One of these poles was arranged so as to rock back under 
normal conditions. By placing the sample of steel to be tem- 
ered at the tips of the two sofi-iron poles, both were held down 
»y magnetic attraction; but when the sample was heated until 
‘t lost its magnetic properties the rocking pole was at once 
released, and, flying back, gave the signal for quenching. This 
device was found to be of great practical service in making the 
work of miscellaneous hardening safe and certain in its results. 
by means of it tempering is carried out at temperatures less 
than that used by a skilled workman, and in this way over- 
heating, resulting in brittleness, cracking and warping, is 
avoided. 

This is a very ingenious use of a peculiar property of iron, 
and, so far as can be recalled, it is the only one making use of 
it. Many years ago an endeavor was made to utilize this property 
for generating electric currents, but it was unsuccessful, the 
ciliciency being too low and the output of the apparatus com- 


paratively small. 








HIGH-SPEED AND FLYING CONNECTIONS. 

Among the advantages which may be secured by means of 
cleetrie traction, should the necessity arise, will be higher speeds 
and the safeguards which must go with them. An interesting 
suggestion in this direction was made in a recent discussion of 
the advantages of electric traction by Mr. C. F. Jenkin before 
‘he British Association. Mr. Jenkin believes that if high speed 
ve introduced every station on the road will demand express 
service, and he suggests that the difficulty of giving it might be 
overcome by introducing what he calls slip cars—that is to say, 
cach train has attached to it a number of cars which may be 
letached as it proceeds at full speed. Passengers for a certain 
station or group of stations will be gathered together in the last 
car, and as this approaches their destinations the car will be 
separated from the train and follow it under its own power. 
‘“o give a corresponding service in the opposite sense it would be 
necessary for the cars to start from the stations as the train 
approaches and to attach themselves to it while running at full 
speed. The plan seems rather visionary at present, though some 
such method of operation may become necessary. 
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AN ANTICIPATION FOR THE TELEPHONE. 

The extension of the telephone system has been so rapid as 
to make its use general in the smaller towns and villages and 
even in sparsely settled country districts, and now the natural 
anticipations are toward its universal use. Arguments as to 
its utility are trite, the demand exists, and the limitation is 
that of cost. 

It is puerile to demand that the price of telephone service 
must be reduced merely because it brings a profit, which is true 
likewise of the price for anything else which is bought; and yet 
the whole of the technical and administrative skill of the tele- 
phone companies are concentrating their abilities upon the 
reduction of costs, and bestow the benefits of such reductions 
upon their patrons. Step by step the rates are being lowered, and 
what is of vastly more importance the service is being segregated 
into different classes suited to the needs of various patrons and 
the prices made in accordance with the measure of the service 
which is sold. 

The expense of the rural telephone service is already reduced 
to a minimum under existing conditions, and yet the line and 
pole expense increase with longer distances into sparsely settled 
districts, and the growing price of poles, with every prospect of 
an increased price of copper, will add to the cost of all such lines 
in the future. 

How is the skilled inventor to meet this problem? Selective 
ringing instruments are in abundance, and those types which are 
successfully operative under conditions of practical usage are of 
value in affording improvements to the service, although such 
devices would deprive the other nineteen inquisitives on a rural] 
line of the opportunities to reenforce their knowledge of their 
neighbor’s affairs by their wonted custom of removing the 
telephone and listening in whenever the bell rings. 

This is not the solution of the problem, as selective ringing 
would add to the cost as well as improve the character of the 
service. 

The line of improvement must be in adding to the traffic 
capacity of telephone lines. This has been done in the telegraph, 
and the telephone has improved in the same direction by the 
phantom circuit by which two metallic circuits may be made to 
serve as three circuits, and another instance is that which permits 
the simultaneous use of telegraph and telephone service over the 
same line. And in somewhat more than an experimental man- 
ner telephones have been used upon lines which simultaneously 
carry electric lighting or power currents. 

Will some one amplify this usefulness of a single telephone 
circuit by extending its functions to simultaneous transmissions 
of speech, and make the invention practical by allowing such 
transmissions to divide to other circuits at the switchboard, and 
thence each on its own course as may be needed ? 

The difficult portion of this problem, like that of the present 
use of the telephone and the operation of the electric railway 
car, is that it must be capable of use without skill by the patron 
at the telephone. 

The power of doubling the service over a telephone would be 
of great value, and who can deny that it is not within reason 
to expect that this may not be done with the telephone as it has 
been done in greater measure with the telegraph ? 
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FUEL, WATER AND GAS ANALYSIS 
FOR STEAM USERS.' 


BY JOHN B. C. KERSHAW. 


I—NaTURAL AND ARTIFICIAL FUELS: 
TuetR ORIGIN, COMPOSITION AND 
MertruHops oF SAMPLING.—Concluded. 
Semi-Anthracite or Steam Coal—Fuels 

which when heated yield from ten to 
twenty per cent of volatile matter, are 
known as semi-anthracite or steam coals. 
They are very largely used for steam-rais- 
ing purposes in the Royal navy and by fac- 
tories located in cities where smoke prose- 
cutions are frequent. Approximate an- 
alysis of typical semi-anthracites are given 
below : 


a 
Volatil alorific 
No. Ash. Matter ‘Coke. cvaine in 
Units. 
Per Cent. PerCent. Per Cent. 
14.95 10.00 90.00 7,405 
a 15.25 11.80 88.20 7,398 
Biss 10.00 12.50 87.50 7,855 
Riis 10.75 13.60 86.40 7,783 
Bs. 8.85 15.50 84.50 7,950 


Fuels of this type can be burned with- 
out smoke production in most types of 
boiler furnaces, and they do not require 
large combustion chambers or very skilled 
management in order to obtain perfect 
combustion. As shown by the approxi- 
mate analyses, the greater portion of the 
fuel remains as an incandescent mass of 
coke after the preliminary heating upon 
the firebars of the furnace, and radiation 
transfers the heat from this mass of glow- 
ing fuel to the water in the boiler. 

Anthracite—Anthracite is the nearest 
approach to coke in chemical constitu- 
tion which is found naturally, but it dif- 
fers from coke in its physical properties, 
being very dense and of shining appear- 
ance, Anthracite gives off only from three 
to ten per cent of volatile matter when 
heated, and consists chiefly of fixed car- 
bon, with little oxygen or hydrogen. 

The following is an approximate an- 
alysis of a typical South Wales anthracite 
fuel : 


F Volatile Calorific 
sh. Matter. Coke. Value. 
Per Cent. Per Cent. Per Cent. 
1.70 3.64 96.36 8,305 


Anthracites are difficult to ignite, ow- 
ing to their density and low percentage of 
volatile matter; but under proper condi- 
tions this type of fuel can be burned com- 
pletely and yields a very intense but 
localized heat. Anthracite is chiefly used 
in metallurgical operations, and is not em- 
ployed to any great extent for steam-rais- 
ing purposes; but when so employed no 
combustion chamber is required, and the 





1All rights of reproduction and translation reserved. 
Copyright, 1906, by John B. C. Kershaw. 


ELECTRICAL REVIEW 


boiler surface may be placed close to the 
mass of burning fuel. 

Petroleum and Its By-Products—Al- 
though liquid fuels have little application 
in the United Kingdom, owing to the 
limited supply available for industrial 
purposes, in Russia and the United States 
they are largely used for heating and 
steam-raising purposes. Crude petroleuin 
contains a large number of liquid hy- 
dro-carbons of the general formula 
Cyr Hyn+¢, and it is the crude oil or the 
residues obtained in refining it that is 
used for steam-raising purposes. In Rus- 
sia, especially, the residue from the first 
distillation of the crude oil, called “as- 
tatki,” is utilized also most entirely in this 
way. 

The following tests' show the differ- 
ence in composition and heating value of 
the Russian and American oils. 


Be fe Be g. 

33 s8 8% £8 

ie, ees <= 

go ge go é 
Russian crude light.. 86.3 13.60 0.10 22,628 
“heavy. 86.5 12.3 1.1 19,440 
ae astatki...... 87.1 11.7 1.2 19,260 
Pennsylvania crude.. 84.9 13.7 1.4 19,224 
West Virginia crude.. 86.6 12.9 0.5 21,240 


When burnt in suitable furnaces with 
proper provision for the supply of the oil in 
the form of a spray, petroleum is superior 
to ordinary coal as a fuel, and has thirty- 
three per cent higher evaporative value 
than anthracite. Actual tests have given an 
evaporation of 20.8 pounds of water per 
pound of petroleum. Liquid fuel is easily 
transported and stored; yields no ashes 
on combustion, and were the supply of 
crude oil sufficient there is little doubt 
that it would be very largely used for 
steam-raising purposes in this and other 
countries. Under present conditions, how- 
ever, the price of petroleum is too high 
to enable it to compete with coal as a 


fuel. 
ARTIFICIAL FUELS. 


Gas-Coke and Coke-Oven Coke—These 
two forms of fuel are obtained by submit- 
ting bituminous fuels to dry distillation 
—that is, by heating in closed retorts or 
ovens in the absence of air. The mois- 
ture and volatile constituents of the coal 
are driven off, and only the carbon, ash 
and impurities remain—as a solid residue 
in the retorts or ovens. Gas-coke is the 
residue obtained in the manufacture of 
coal-gas, and here the quality of coke is 
of secondary importance to that of the gas. 
The coke produced from coke ovens, on 
the other hand, is the chief product of the 
coking process, being designed for use in 
fhe iron smelting industry, and in many 





1“ The Calorific Power of Fuels,’ H. Poole. 
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cases the gases from coke ovens are allowed 
to escape into the atmosphere. 

The use of coke for steam-raising pur- 
poses is verv limited, since its price is com. 
paratively high; but it is sometimes pur- 
chased and mixed with bituminous fuel, 
to lessen the trouble from smoke in very 
heavily worked boiler plants. Coke car, 
be burned completely without any com 
bustion chamber. 

The following is an approximate an 
alysis of a typical coke: 


Volatile Calorific 

Ash. Matter. Coke. vue 
Per Cent. Per Cent. Per Cent. 

18.85 1.90 98.10 6,972 


Owing to the loss of the volatile cou- 
stituents of the fuel, the percentage of as) 
in coke is always higher than that of th 
original fuel. 

Coke contains, as a rule, from 2.0 per 
cent up to 6.0 per cent of moisture, owin. 
to its absorbent properties and to the fac‘ 
that on drawing from the retorts or over: 
it is often quenched with water. 

Coke contains also a large portion of th: 
sulphur impurity of the original fuel, an: 
it is not, therefore, a very suitable fue! 
for use in towns or cities for the reason 
already given under Bituminous Fuel. 

Peat-Coke—This artificial fuel is ol 
tained by the dry distillation of peat ii 
retorts of special design, after a large por 
tion of the original water contents of th 
peat have been removed: by mechanica' 
methods. The following is an analysi- 
of a peat-coke prepared by an electrica 
method : 


Per Cent, 
MGIBEURE «oni bis 6 os:ce 17.50 
1 ACY ge gS eee 18.00 } 
Volatile matter..... 57.60 (on the dried 
WOOL Gree ee 42.40{ sample. 
Fixed carbon....... 24.40 J 


This test must not be taken as repre- 
sentative of peat-coke generally, however. 
as it is possible by scientific methods to 
obtain a much lower percentage of mois- 
ture, and of volatile matter in the finished 
product. The ash test in this case has 
also been increased by the unwise addi- 
tion of chemicals to promote electrical 
conductivity. 

A sample of peat-coke from Argyle- 
shire contained only 6.50 per cent mois- 
ture and 2.70 ash; while Norwegian peat- 
coke contains 4.82 per cent moisture and 
3.0 per cent ash. 

Although peat-coke has not so far been 
manufactured upon a large scale, it is 
now being produced at several small works 
in Norway, Canada, Ireland, Germany 
and other peat-producing countries, When 
the coal fields of Europe and America are 
exhausted, peat-coke is likely to play an 








2 AQT ery Te 
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important réle—in the maintenance of 
the world’s industries. Owing to its per- 
centage of volatile matter and freedom 
from sulphur—peat-coke is a far more 
perfect fuel for household and industrial 
use than ordinary coal. 

Briquette Fuels—Briquette fuels are 
made chiefly from semi-anthracite and an- 
thracite coal by mixing the dust and fine 
coal obtained in the course of mining and 
screening with tar or other binding ma- 
terials and by moulding the mixture into 
bricks in specially designed presses. The 
resulting briquettes burn slowly with evo- 
lution of little smoke, and find a large use 
in Germany and other European countries 
for domestic purposes. ‘The following 
shows the composition of such a briquette 
fuel made from German peat: 





Per Cent. 
Moisture 2.460.006 10.78 
WN Ae crarererencteec werent 7.35 ) 
‘ ! 
Coke Cotten t eee ences 36.50 ‘on dry sample. 
Volatile matter..... 63.50 | 
Fixed carbon.....'.. 29.15 J 


As the cost of briquette fuel delivered 
in manufacturing districts is higher than 
that of coal, it is little used for industrial 
and steam-raising purposes. 

Gaseous Fuel—There are many engi- 
neers who believe that the power and heat 
required by our industries in the future 
will be obtained from gaseous fuel. Some 
of the advantages of this form of fuel 
have already been mentioned. Others are 
that with slight modifications in the gas- 
producing apparatus the gas obtained can 
he used either for heating or for power 
purposes. Large gas engines driven by 
(obtained from ordinary 
bituminous slack costing only 6s. per 
ion d/d) have now been running satis- 
factorily for some years in Germany, 
in America and in the United Kingdom; 
and as one horse-power can be obtaine:] 
from one pound of coal by this method, 
the advantage over the present methods 
of power generation are undoubted. Even 
with the existing power plants—consist- 
ing of steam boilers and reciprocating or 
turbine engines—there is much to be said 
for heating by gas, and in many works 
the installation of a large gas-producer 
plant would lead to fuel economy, and 
incidentally also solve the smoke problem. 

Producer-gas_ varies in composition 
with the type of producer used, the 
method of working and with the com- 
position of the fuel consumed. When 
steam is used in the working of producers, 
a mixture of ordinary producer-gas and 
water-gas is obtained. 
and hydrogen are the essential heating 
constituents of producer-gas and upon the 


producer-gas 


Carbon monoxide. 
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percentage of these constituents present 
in the gas its thermal value depends. 

The earlier forms of gas-producers 
could only be worked satisfactorily with 
semi-anthracite and anthracite fuel. Mod- 
ern producers and methods of working 
permit the cheapest forms of bituminous 
slack to be employed with satisfactory re- 
sults. The ammonia recovered in the 
form of sulphate as a by-product is also 
of considerable value. The following is 
the composition of gas from a typical 
Mond gas plant, using cheap fuel: 


No. 1. No. 2. 

Per Cent. Per Cent. 
CO, (Carbon dioxide)...... 16.3 16.0 
CO (Carbon monoxide).... 10.2 11.0 
CH, (Methane)............ 2.5 2.0 
H (Hydrogen)........... 26.4 29.0 
N (Nitrogen)............ 44.6 42.0 








100.0 100.0 
No. 2 gas has a heating value of 140 
British thermal units per cubic feet, and 
contains eighty-four per cent of the ther- 
mal value of the original fuel. In the 
writer’s opinion the transition from steam 

















Fic. 1.—SAMPLING PLATE AND HAMMER. 


engines to gas engines for power genera- 
tion will be marked by an intermediate 
stage in which gaseous fuel will be em- 
ployed for steam-raising purposes. 
Sampling Fuels—The sampling of fuel 
has not in the past received from engi- 
neers the attention it requires. It is per- 
fectly useless having elaborate chemical 
and calorific tests made of fuel, if the 
sample be a non-representative one. In 
the majority of instances, in which engi- 
neers have submitted fuel samples to the 
writer for analysis or report, they have 
evidently given little thought or atten- 
tion to the problem of sampling the fuel. 
The sampling operation is in fact one 
demanding as much care and attention 
as the later chemical examinations; and 
the idea, that a few pounds of coal se- 
lected haphazard from any part of a 
wagon-load or heap of fuel, can form a 
representative sample is utterly absurd. 


The sampling of slack and small fuel 
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is simpler than the sampling of mixed 
large and small coal, but in each case a 
truly representative sample of coal can 
only be obtained by strict adherence to 
the rules for sampling given below. The 
sampling of liquid fuels is simplest of all, 
since here the contents of a barrel or 
tank can be well mixed by blowing air 
through or, in the case of tar, by using 
a plunger for a few minutes before taking 
the sample. The only difficulty then is 
the selection of the number of barrels 
from which to take samples, and the usual 
proportion in sampling work is every third 
or fifth—excepting when the total num- 
ber is small—when every barrel may be 
sampled with little extra expenditure of 
time. 

The sampling of peat and briquette 
fuels is best carried out by taking bor- 
ings out of a large number of selected 
blocks, and reducing these to powder by 
rubbing between serrated iron plates. A 
proper sampling-plate and suitable ham- 
mer (Fig. 1) are required for the prep- 
aration of fuel samples when this work 
is often carried out, and in large works 
where fuel sampling is a regular portion 
of the scientific management of the plant 
a small mortar mill or large crushing and 
grinding mill is essential for the speedy 
performance of the work. 

The ordinary type of coffee mill is use- 
ful for crushing samples of fuel in the 
final stage of their preparation for labora- 
tory examination. 

RULES FOR SAMPLING FUEL. 

As each barrow-load of fresh portion of 
fuel is taken from the pile or store heap 
a count is kept of the number used, and 
the whole contents of each tenth or twen- 
tieth barrow or portion are placed on one 
side, in a cool place, under cover. Care 
must be taken that the barrow or portion 
selected for the sample does not contain 
an unfair proportion of lumps or smalls. 

At the end of the day, or period for 
which the sampling is to be earried on, 
the heap of fuel obtained for sampling 
purposes, as described above, is trans- 
ferred to a sampling-plate, and the larger 
lumps are all crushed down to walnut 
size. Should no sampling-plate be availa- 
ble, four of the iron plates used for cov- 
ering manholes and boiler flues may be 
utilized to obtain a hard clean surface 
on the floor of the boiler house, and the 
crushing down of, the sample may be car- 
ried out on these plates with any heavy 
and flat lump of iron at hand. The heap 
of fuel, after this first crushing, is thor- 
oughly mixed by turning over and over 
with a spade. The heap is then flattened 
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down, two lines are made across it at 
right angles with the edge of the spade, 
and two of the four opposite sections are 
selected to form the reduced sample. The 
lumps in this are again crushed, the sam- 
ple is again mixed, and the quartering 
operation repeated until about eight or 
ten pounds of fuel only remain, with no 
lumps that will not pass through a quar- 
ter-inch sieve. ‘Two one-pound tins, with 
ordinary or patent lids, are filled from 
this remaining heap of fuel, after thor- 
oughly mixing the same with the hands 
or with a small shovel. One of these tins 
is to be sent per parcels post to the fuel 
expert for analysis; the other is to be kept 
for reference in case of dispute. 
(To be continued.) 
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“The American Steel Worker.” Second 
edition. E. R. Markham. New York. The 
Derry-Collard Company. Cloth. 366 pages. 
534 by 8 inches. 163 illustrations. Supplied 
by the ExLecrricaL Review at $2.50. 


The experience of twenty-five years’ 
working with steel and in the selection, 
annealing, hardening and tempering of 
various kinds and grades is brought to- 
gether in book form for the benefit of those 
who have to do with such operations. The 
work is eminently practical, as it not only 
states clearly the end sought, but gives 
detailed instructions in each case for 
obtaining it. There is an excellent index 
to the book. 


“Designs for Small Dynamos and Mo- 


tors.” Cecil P. Poole. New York. McGraw 
Publishing Company. Cloth. 186 pages. 
614 by 914 inches. Illustrated. Supplied by 
the ELrecTricaL REVIEW at $2. 

This book has been compiled by bring- 
ing together twenty-two designs of small 
dynamos and motors which originally 
appeared in the American Electrician. 
The designs have been prepared with a 
view to obtaining a machine as simple as 
possible and one easily constructed by 
means of the facilities ordinarily obtain- 
able by amateurs. The machines con- 
sidered vary from motors rated at one- 
sixth to three horse-power, to a 400-ampere 
electroplating dynamo, a four-kilowatt 
combined alternating and direct-current 
generator, and a single-phase rectifier. 

“A Graphical Treatment of the Induction 
Motor.” Alexander Heyland. New York. 
McGraw Publishing Company. Cloth. 48 


pages. 534, by 8%4 inches. Illustrated. Sup- 
plied by the Execrricat Review at $1. 


This well-known and widely discussed 
graphical treatment of the induction 
motor, which is really a special application 
of the general transformer diagram, was 
published first in 1894. It is based on 
two simple and quickly performed experi- 
The value of such methods, both 


ments. 
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to the student and to the constructing 
engineer, is well known. In this volume 
the translators have put in convenient 
form the original discussion of the method 
by Heyland. Heretofore imperfect treat- 
ments of the subject only have been 
available in text books, and those who 
wished to go into the subject further have 
been forced to follow it up through the 
various technical periodicals. The present 
translation will therefore be very ac- 
ceptable to all who are not at home in the 
language of the original. 

“Handbook of Mathematics.” J. Claudel. 
New York. McGraw Publishing Company. 
Cloth. 708 pages. 61% by 9% inches. Illus- 
trated. Supplied by the ELrecrricaL REVIEW 
at $3.50. 

This is a translation of the seventh 
edition of Claudel’s handbook of mathe- 
matics. It is intended for engineers as 
well as for engineering students—in fact, 
it would seem to be more suitable for the 
latter class of users, for it covers prac- 
tically the entire field of mathematics 
involved in ordinary engineering computa- 
tions, and the engineering student usually 
has covered a considerable part of this 
ground before he takes up the special 
branches employed in his profession. For 
engineers, however, it gives in convenient 
and easily referred to shape the essential 
parts of the various branches of mathe- 
matics, including arithmetic, algebra, 
geometry, trigonometry, analytical geom- 
etry and calculus. In these branches it 
gives not only the fundamental principles, 
but those abbreviated processes which are 
such time-savers. The value of the book 
is considerably added to by the numerous 
examples presented, although these are 
of a rather general character. For the 
engineer who is occasionally forced to 
brush up his mathematics this book will 
be very acceptable. 

“Stray Currents from Electric Railways.” 
Dr. Carl Michalke. Translated and edited 
by Otis Allen Kenyon. New York. McGraw 
Publishing Company. Cloth. 90 pages. 6 by 
814 inches. Illustrated. Supplied by the 
ELectTRIcAL REVIEW at $1.50. 

In this book are brought together the 
results of many careful investigations 
made in Europe to determine the actual 
conditions existing regarding stray cur- 
rents from electric railways. The author 
has made a painstaking study of the re- 
ports, and gives his conclusions here. He 
does not, however, offer any general method 
of preventing electrolytic troubles, since 
there are too many factors depending upon 
local conditions which enter into the prob- 
lem. His deductions are not at all start- 
ling, and, in fact, are in good agreement 
with the opinions held by the best- 
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informed engineers. It is, of course, 
impossible to prevent leakage of current 
from the rails when they are employed 
as the return circuit. It is also impos- 
sible to prevent entirely current from 
entering underground piping systems 
when they are not perfectly insulated 
from the ground. It is possible, however, 
when bad conditions exist, to find means 
of alleviating them considerably. At the 
ninety German cities where investigations 
were made there were only two or three 
cases where there had been any serious 
trouble from leakage currents. 

“Illustrated Technical Dictionary in Six 
Languages.” Vol. i. Compiled by K. Dein- 
hardt and A. Schlomann. New York. Mc- 
Graw Publishing Company. Cloth. 404 
pages. 414 by 7% inches. Supplied by the 
ELECTRICAL REVIEW at $2. 

A novel plan has been adopted in this 
dictionary. Instead of employing the 
ordinary alphabetical arrangement, cer- 
tain words are grouped together, each 
group dealing with some particular divi- 
sion of engineering. This particular 
volume is a dictionary of the elements of 
machinery and the tools most frequently 
employed in metal and~ woodworking. 
It is in six languages—English, German, 
French, Russian, Italian and Spanish— 
and all six terms are given together, ac- 
companied, where possible, by a drawing 
illustrative of the apparatus referred to. 
With such an arrangement it is impossible 
at once to find the word sought, so that 
an auxiliary section becomes necessary in 
which all the words are arranged alpha- 
betically. To use this dictionary it is 
necessary, therefore, first to look in the 
index for the word sought, and then to 
turn to the page and section there indicated 
in order to find it and its foreign equiva- 
lents. While there may be occasions in 
which the grouping together of words in 
this way is advantageous, it would seem 
that the double work required in order 
to find the meaning of the word sought 
would more than offset the compactness 
aimed at. When using a dictionary one 
always wishes to do so with the least 
amount of trouble and distraction, and the 
double search required would seem to be 
a decided disadvantage. Moreover, the 
necessity of adding to the dictionary 
proper an index containing all of the 
words in the dictionary prevents the full 
realization of a compact book which is 
sought by the peculiar plan adopted. An 
engineer does not usually carry his techni- 
cal dictionary with him, as he may his 
handbook. It is usually employed as an 
instrument to facilitate his work at the 
office, and for this purpose one enabling 
him to turn at once to the word sought 
is by far the best. 
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SOME CHARACTERISTICS OF COAL 
AS AFFECTING PERFORMANCE 
WITH STEAM BOILERS.! 


BY W. L. ABBOTT. 


The capacity and efficiency obtained 
with a steam, boiler is the result of many 
influences more or less variable in charac- 
ter, and for the purpose of studying some 
of these influences certain experiments 
were conducted in which coal screenings 
were used, the results of which are pre- 
sented in this paper. 

The apparatus employed in the re- 
searches to be considered consisted of two 
Babcock & Wilcox boilers, one being four- 
teen tubes high and eighteen wide, of ap- 
proximately 5,000 square feet of heating 
surface, fitted with a chain-grate stoker 
seventy-five square feet in area, which dis- 
charged the gases of the fire from under 
an ignition arch five feet long, imme- 
diately among the tubes of the boiler; this 
boiler was also fitted with a Babcock & 
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Fie. 1.—EFrrrect oN CAPACITY AND EFFICIENCY DUE TO 


Coa OF DIFFEKENT SIZEs. 


Wilcox superheater having an approxi- 
mate area of 1,000 square feet. The other 
apparatus employed in one of the series 
of tests differed only in sizes; its boiler 
was twelve tubes high and sixteen wide, 
contained 4,000 square feet of heating 
surface, provided with a superheater and 
served with a chain-grate stoker sixty-six 
square feet in area. 

The experiments were for the purpose 
of studying the following features and 
their influence with the particular appara- 
tus used, and are presented in the follow- 
ing order: 
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Effect on capacity and efficiency due to 
coal of different sizes. 

Influence of ash in coal on capacity and 
efficiency. 

Effect of variation in size of coal screen- 
ings. 

Results of different thicknesses of fire. 

The experiments illustrated by the dia- 
gram (Fig. 1) consisted in the use of coal 
separated into various sizes by means of 
screens having the following square open- 
ings: 0.25, 0.50, 0.75, 1.0 and 1.25 inches. 
The coal was all from one lot, so that the 
different portions resulting from the 
screening process where necessarily the 
“same kind of coal,” except that some por- 
tions were uniformly larger and others 
smaller, and that the smallest, on account 
of its size, was higher in ash. As shown by 
the curves of efficiency and capacity in the 
diagram, five tests were made, each with 
a different size of coal. In all other re- 
spects, however, everything was equal; 
thus influencing con- 
ditions, except that 
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mine, naturally finds its way into this 

smaller coal. 

INFLUENCE OF ASH IN COAL ON CAPACITY 
AND EFFICIENCY. 

This diagram (Fig. 2) gives results of 
eighteen tests made to determine the effect 
of varying quantities of ash associated 
with coal. One result of its presence is 
to reduce the heating power, owing to dis- 
placement of combustible matter. There- 
fore, in this connection, ash may be con- 
sidered as a dilutant, and if this was the 
only result of its presence, it would have 
no effect on heat efficiency secured through 
a boiler. A proportionately less amount 
of water would be evaporated by a pound 
of such mixture of ash and coal, of course, 
but efficiency would not be affected. If, 
however, ash acts in some other way as 
well, such as an obstruction to the combus- 
tion process, the effect of its presence is 
doubly harmful. 

To ensure that the result would not be 
affected by any influence other than that 
of the ash, special coal was used which 
came from the No. 7 seam, north of 
Marion, in Williamson county, Ill. It 
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way relative values for the feature studied 
were obtained as shown by the diagram. 

It is well in this connection to give the 
percentage of csh in the dry coal of the 
various sizes. 


Square Screens. Ash in 
Through. Over. Dry Coal. 
Size of coalininches.. 1.25 1.00 13.7 
ee “a. EE 0.75 14.0 
Sei i Ma ~ a= (ele 0.50 15.6 
alll Ca - << Gee 0.25 20.8 
alee aa i _ . 0.25 0.00 30.8 


The high per cent in the smallest size 
is not due to ash in the coal itself, but to 
the fact that all of the fine-sized foreign 
matter separated from larger coal, or 
which comes from roof or floor of the 


Fig. 2.—INFLUENCE OF ASH IN COAL ON CAPACITY AND 


EFFICIENCY, 


was prepared in a Stewart washer and is 
known to the trade as No. 4 washed coal, 
a size made by passing over a screen hay- 
ing one-quarter-inch round openings, and 
through one having similar one-half-inch 
openings. Its composition is represented 
by the following: 


Moist coal: 


EGNOS os a Saw aacisemns caw 7.48 

| IE oe eee ee 8.23 

British thermal units....... 12,191 
Dry coal: 

RMS uae hee Fee kw e 8.90 

British thermal units....... 13,176 
Pure coal: 

British thermal units....... 14,463 


The test indicated by the two points 
showing highest efficiency and capacity 
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was made with coal just as it arrived, or 
in other words, was of the composition 
shown by the analysis. Beginning with the 
test of the second day a quantity of ref- 
use from the stoker ash pits was added to 
the coal to be used. This refuse was first 
weighed and the large pieces broken up, 
after which it was thoroughly mixed with 
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Fic. 3.—EFFECT OF VARIATION IN SIZE OF CoAL SCREENINGS. 


the coal in the required proportion and in- 
creasing amounts were added in each test 
which followed. This fuel composition 
was, of course, weighed as used and a sam- 
ple of it selected for analysis in the regu- 


lar manner. 
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lt appears from the diagram that use- 
ful effect from the fuel drops to zero with 
forty per cent of ash, notwithstanding the 
fact that the other sixty per cent of the 
composition was pure coal. The fact 
should be emphasized, that although over 
half of the composition fed to the fire was 
fuel, it burned without producing any use- 
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ful effect, for which there are two rea- 
sons; one, that on account of obstructed 
air supply through the fuel bed, incom- 
plete combustion and escaping hydrocar- 
bons carried away a portion of the heat, 
because’ the gases passed immediately 
among the tubes of the boiler. The other 
is, that owing to the presence of an ex- 
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cess of ash, the percentage of fuel on the 
rear portion of the grate is greatly re- 
duced. On this account a larger propor- 
tion of the air passing through the fuel 
bed does not combine with the fuel, but 
enters the furnace as free air. As the 
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prime function of a furnace is to heat the 
gases passing through it, any increase in 
the amount of air entering the furnace 
without a corresponding increase in 
the amount of fuel burned must result 
in a lowering of the furnace tempera- 
ture. 

This lowering of temperature, besides 
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making a long, smoky flame which reaches 
up among the boiler tubes and is there 
chilled to below the burning point, also 
reacts on the fuel bed, reducing the rate 
of combustion and still further increasing 
the adulteration of the furnace gases with 
free air. When the temperature of the 
furnace has been thus reduced to about 600 
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degrees Fahrenheit the boiler is unable to 
absorb any more heat than is necessary to 
make up for radiation losses. 

It will be observed that the points on 
the diagram do not fall in symmetrical 
order. This is particularly true of ash 


percentages of about thirty-four, which 
may be explained by the refuse used in 
these tests being probably of a more 
fusible character than with others. 


These 
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tests with the ash. composition were 
made with the smaller boiler above men- 
tioned. 
EFFECTS OF VARIATION IN SIZE OF COAL 
SCREENINGS.. 

In Illinois and Indiana coal not sold as 
mine run is separated largely as lump and 
screenings, and such screenings furnish 
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about ninety per cent of the stoker fuel 
used in Illinois. 

The diagrams (Figs. 3 and 4) illustrate 
the result of sixty-two tests. With each 
the size of coal as measured by screens 
with square openings ranging in dimen- 
<ions from 0.25 to 1.50 inches, advancing 
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they fit together better, and in a measure 
produce a homogeneous mass similar to 
that secured by the fine dust filling the 
spaces in the fuel bed in the first case. 
The presence of fine dust in excess is 
a great and important source of trouble. 
Referring to Fig. 1, coal through a 0.25 
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by 0.25 inch, and the average sizes of coal 
as shown at the base of the diagrams, 
were calculated from sizing tests made 
with these screens and represent the di- 
mension in fractions of an inch of open- 
ings in a screen which would allow one- 
half of the coal to pass through and the 
other half to go over the screen, and it is 
this that is designated as its average size. 

In diagrams, Fig. 3 shows the effect 
produced on horse-power output owing 
to this variation in size of the coal, and 
rig. 4 illustrates the resulting efficiency 
from the same cause and for the same 
tests. ; 

The curves for both efficiency and ca- 
pacity drop midway between the tests with 
hoth small and large coal. This is a 
peculiarity which may be explained as fol- 
lows: Performance becomes better as the 
size of coal increases, until a point is 
reached when the quantity of large pieces 
hecomes so great that there is not enough 
fine material to properly close the inter- 
stices between, with the result that per- 
formance drops off, due to excess of air, 
until a condition is reached when all 
of the pieces of fuel approach uniformity, 
when owing to greater agreement in size, 


inch square screen produced only 108 
horse-power, yet a size of fuel known in 
Illinois as No. 5 washed coal, which will 
pass through a 0.25-inch round hole (a 
smaller aperture than the square open- 
ing) will produce as high as 600 horse- 
power under the same boiler. It is true 
that the lower ash content of the washed 
coal has a considerable influence, but this 
is offset by the larger size of the square 
screen as against the round one. 

To arrive at a better understanding of 
the physical make-up of these two char- 
acters of fuel, tests were made of the dust 
of each, using that quantity which would 
pass through a twenty-mesh screen, with 
the results shown in table A. 
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third line of the table is an average from 
five tests taken from different lots of 
screenings, and it shows an approximate 
agreement with the quantities from the 
dust through the one-quarter-inch square 
screen, from which it follows that the 
presence of the fine dust has an enormous 
influence on the burning of the fuel. 


RESULT OF DIFFERENT THICKNESS OF FIRE. 


An excess of air accompanies a thin fire, 
and because of it, efficiency produced 
through the boiler is affected. On the 
other hand, a thick fire reduces the excess 
of air, but increases the volume of hydro- 
carbon gases which leaves the surface, or 
in other words, makes more smoke. If 
a furnace is located between the boiler and 
stoker, these gases will be burned, other- 
wise they will largely escape among the 
tubes of the boiler as they did in this 
Therefore, under these conditions, 
a thin fire increases the loss due to excess 
of air, but decreases that due to smoke 
and - incomplete combustion. On _ the 
other hand, a thick fire reduces the excess 
of air, but increases the smoke and escap- 
ing combustible gas, and so the best thick- 
ness of fire may be a matter of importance. 
With this type of boiler of a height of 
nine tubes when served with chain-grate 
stokers discharging immediately among 
the tubes, it is always most economical to 
produce -as large a volume of smoke as 
possible with the coal being used. With 
boilers of fourteen tubes in height, the 
conditions are different, because 
boilers are more efficient. 

With an ideal boiler the final tem- 
perature would be the same as the atmos- 
phere, therefore an unlimited excess of 
air could be used without causing heat 
loss. No practical boiler can, of course, 
be an ideal one, but the Babcock & Wil- 
cox type of fourteen tubes high ap- 
proaches much nearer to it than does one 
of nine high, and for that reason is more 
efficient, and in this connection is quite 
unique, as Fig. 5 will show. 

The curves of efficiency in this diagram 
illustrate a constant heat efficiency pro- 
duced through the boiler for a full work- 


case. 


such 


TABLE A. 


QUANTITY AND SIZE OF COAL DUST BELOW TWENTY-MESH SCREEN. 
Per Cent of Different Sizes. 


Dust Sample. 


ING@e i WRENOOl. ccc cone ween cuanaeacueees 
Duff through one-quarter-inch square screen.... 
Average of five tests from ordinary screenings. . 


The quantity of the extremely fine dust 
through the 100-mesh screen is shown to 
be almost three times as much in the 
unwashed as with the washed coal. The 


Through Through Through Through 


20 and 40 and 60 an 80and Through 
over 40. over 60 over 80. over 100. 00. 
eee. 63.36 16.78 6.51 2.93 10.42 
46.10 13.87 8.18 3.84 28.01 
48.50 13.78 7.57 4.38 25.74 


ing range in thickness of fire, insuring 
not only maximum excess of air, but in- 
complete combustion loss as well, yet the 
efficiency remained uniform, and the only 
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opportunity for the “skillful’ and “intel- 
ligent” fireman is in selecting that thick- 
ness best suited to capacity requirements. 

The coal used in these two series of 
tests was very uniform in size and ash 
content, and for these reasons was well 
suited to the purpose of experiments. In 
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the series with thickness of fire, from 4.5 
to 8.5 inches, what is known as No. 5 
washed coal was used, a size which passes 
through a screen having round openings 
0.25 With the other 
series and a larger range in thickness, 


inch in diameter. 


washed screenings were employed. 


TABLE SHOWING VALUE OF SCREENINGS. 


Table B gives values in one figure for 


screenings containing different percent- 
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ages of ash, and of variation in size as 
measured by that portion passing through 
a 0.25-inch round screen. The following 
detailed statement explains how this table 
was prepared: 

The value of coal screenings is affected 
by four variables, which are heating 
power, moisture, ash and size of the pieces 
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of coal. Heating power in Illinois and 
Indiana of the pure coal—in other words, 
free from ash and moisture, the real coal 
—ranges from 13,800 as the minimum to 
a maximum of 14,500 British thermal 
units per pound, and moisture from about 
nine to fourteen per cent. These two 
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characteristics, however, are of minimum 
importance, as either can affect the re- 
sult by only a comparatively small 
amount. With the other two features, 
amount of ash and size of the pieces, each 
may exert an influence of such moment 
that they cause the fuel to be valueless. 
Thus, in fuel inspection service it may be 
necessary to test only the latter character- 
istics, therefore table B is based on varia- 
tion in per cent of ash and on size of the 
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coal, moisture and heating power being 
assumed as constant. 

The fuel in service under a boiler pro- 
duces two results, one of efficiency and 
the other of capacity, and capacity, or in 
other words, quantity of steam produced, 
is a matter of great importance. There- 
fore, if these two effects may be averaged 


40 
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and treated as a single value, the problem 
is much simplified. 

Inspection of diagrams Figs. 3 and 4 
shows that resulting capacity and effi- 
ciency are approximately the same, and 
that the condition of fuel which results 
in a high efficiency also produces large 
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capacity. This makes it possible to assign 
two values to the fuel, one applying to 
ash content, the other to its size, each of 
these embracing efficiency and 
capacity as a unit. 

In placing the effect due to ash in shape 
for use in preparation of table B, diagram 
Fig. 6, which is a reproduction of Fig. 2, 
has a heavy curve drawn midway between 
those of efficiency and capacity. This 
average curve represents the value of the 
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fuel as far as ash is concerned, which 
appears to be 100 per cent, with twelve 
per cent of ash in the dry screenings, and 
according to this, value could be greater 
than 100 per cent, but twelve per cent 
represents an average minimum ash con- 
tent for coal screenings in Illinois and 
Indiana at the present time, therefore 
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such fuel is the best obtainable, and for 
this reason may have a value of 100 per 
cent assigned to it. 

Thus Fig. 7 contains a curve showing 
value taken from Fig. 6, and without the 
complication of curves and points in the 
latter, and ash values were taken directly 
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capacity gave no different result. It is 
apparent that the arrangement of points 
fails to show any harmful effect due to 
presence of excessive quantity of fine dust. 
The fuel used in these sixty-two tests was 
ordinary screenings, containing varying 
amounts of ash, and to ascertain if this 
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from it for use in the compilation of 
table B. 

The feature of size is a more difficult 
problem than that of ash, as the following 
will show. After the tests represented in 
diagrams Figs. 3 and 4 (sixty-two in 
number) were finished, Fig. 8 was plotted, 
using percentages of coal through a 0.25- 
inch square screen. The diagram for effi- 
ciency only is shown, because that for 
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variable ash content could be the cause 
of the failure of Fig. 8 to show harmful 
effect of fine dust, individual tests were 
used in the plotting of Fig. 9, the ash con- 
tent for the tests shown by any one of 
the curves being constant, while the size 
as represented by the percentage through 
the 0.25-inch square screen varied. The 
result of this analysis made it appear that 
the presence of finer sizes was sometimes 
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harmful, and in other cases beneficial. 
The scheme of average size was then 
adopted and employed, with the result 
shown by diagrams Figs. 3 and 4, de- 
scribed in the first division of this paper, 
and as a check on the conclusions of these 
two diagrams, Fig. 10 was plotted, based 
on percentages through a 0.5-inch screen. 
With this size is 
nearer to the general average than that of 
0.25-inch, and it is apparent that a curve 
may be drawn through the points which 
will show a falling off in efficiency or 
capacity with increase in quantity of fuel 
through the 0.5-inch screen, which helps 
to corroborate the conclusions of Figs. 3 
and 4, 

In coal inspection service, it is quite 
essential that the tests be simple and few 
in number, but determination of the aver- 
age size requires that several screens be 
employed, involving a large amount of 
work, as well as difficult calculation, and 
for this reason there is great advantage 
in using but one screen. The 0.25-inch 
size having received more of less favorable 
consideration in working out a scheme for 
its use in connection with table B, all of 
the tests which showed a capacity below 
575 horse-power were taken. With these 
data Fig. 11 was prepared. The average 
ash in the dry coal for these tests was 
eighteen per cent. 


1.25-inch screenings, 


A curve representing 
values for this ash content, and also for 
standard ash of twelve per cent being 
drawn, the latter curve gave values for 
use in table B. The quantities of coal 
were transposed from that through the 
0.25-inch square to a 0.25-inch round 
Thus the final result for ash 
shown by diagram Fig. 7 and that for size 
by diagram Fig. 11, furnished data used 
for calculating the final combined values 


screen. 


in table B, from which it appears that 
screenings having twelve per cent of ash 
or less, and of a size that no more than 
thirty-one per cent will pass a 0.25-inch 
round screen, may be considered of 100 
per cent value, or in other words, suffi- 
ciently good for the purpose. 

Basing conclusions on the measurement 
given by any one screen is arbitrary, as 
four points in diagram Fig. 11 indicate; 
therefore, while table B may be depended 
on to identify all of the coal containing 
an excess amount of fine sizes, it will, in 
a few cases, condemn satisfactory fuel. 

This paper does not presume to lay 
down the ultimate laws by which fine 
coals may be graded in value, but rather 
to point out the fact that such laws, al- 
though at present obscure, do exist, and 
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that our conclusions drawn from numer- 
ous tests are as herein indicated. 

During the year 1905 there was pro- 
duced in Illinois and Indiana about 50,- 
000,000 tons of coal, forty-eight per cent 
of which was one and one-quarter-inch 
screenings, and although it was not in 
every case separated from the lump, we 
can truthfully say that this forty-eight 
per cent, or 20,000,000 tons of screenings, 
was sold at the mine at an average price 
not to exceed two-thirds of its cost of pro- 
duction, and this same fine coal was used 
for making steam at an average efficiency 
of less than fifty per cent. 

These two facts are sufficient warrant 
for further investigation of this little- 
known subject. 


High-Efficiency Lighting 
Units in Ohio. 


One of the most interesting subjects of 
discussion at the recent convention of the 
Ohio Electric Light Association, at Put- 
in-Bay, was the progress made in intro- 
ducing the newer forms of electrical illu- 
minating units in Ohio. In a paper en- 


titled “High-Efficiency Lighting Units in 
Ohio.” C. C. Collins, of the Columbus 
tailway and Light Company, presents an 
analysis of the situation. 

While referring en passant to the 
flaming are and the Nernst lamps as 
among recent improvements, he treats 
more especially of the Gem-filament in- 
candescent lamp. He thinks the improve- 
ments in the 
welcome than in other units, 
since the incandescent constitutes the 
greater portion of the central station 
load and source of revenue. The writer 
deplores the timid policy of clinging to 
the older types of lamps for fear that 
sufficient revenue may not be secured by 
the introduction of a better lamp, and be- 
lieves that to be governed by such a policy 
is to invite discontent, competition and 
perhaps legislation. On the other hand, 
the adoption of a liberal policy will cause 
the consumer to increase his lighting and 
outshine his neighbor, who in turn will re- 
taliate and thus the sum total of consump- 
tion be largely increased. The writer 
doubts if any community has been worked 
so hard that it will be impossible to 
further increase its lighting demands. It 
is also possible in many cases to substitute 
in existing installations a lamp of higher 
candle-power but consuming the same 
amount of energy, thus making friends 
for the central station in satisfied cus- 
tomers. No improvement is too good for 
your customer if you would retain him 


more 


incandescent field are 
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when reverses set in in the way of com- 
petition with other as well as with elec- 
trical illuminants. The writer mentions 
with commendation the new factory mark- 
ings of the Gem lamp, explaining that this 
method of marking is intended to measure 
the degree of useful light rather than the 
candle-power, technically speaking, about 
which the average consumer knows very 
little, accurately speaking. A direct com- 
parison of illuminants is probably the best 
method of convincing the public of the 
merits of one illuminant over another. 
This can be done either on customer’s 
premises, or in a display room owned by 
the central station. By this method all 
the effects of reflectors, globes for filter- 
ing out objectionable colors, general dif- 
fusing properties, etc., can be taken into 
full account. The customer sees that he 
is buying light, not candle-power nor kilo- 
watts, and can see for himself what he is 
going to get. Such a display room can be 
made invaluable. Great care should be 
taken in the selection of reflectors. The 
high-efficiency Gem lamp and its shade 
must be used together as a unit. It is 
generally used with one of two shades, the 
concentrating and diffusing, which are so 
designed that they give an even distribu- 
tion of light over a specified area. The 
source of light is distributed over a much 
larger area than with the are lamp, the 
Nernst lamp and the flaming arc, when 
used at their maximum efficiency, that is, 
without dense globes. The Gem large 
size, although not equal to the arc in effi- 
ciency, is far better suited where ceilings 
are low, and in everv case where clusters 
are now used. The writer then makes 
a comparison illustrating this position. 
A strong point is that the customer 
is able to increase his lighting with 
no additional wiring, as the Gem 
can be taken on without any change in 
existing installations. A number of com- 
panies are at present making fixtures suit- 
able for the Gem lamp and at very 
reasonable prices. All incandescent lamps 
should be used with shades, and their 
selection is a matter of considerable im- 
portance, and should have an eve to giving 
proper distribution alwavs. A wide dif- 
ference will be found in shades with re- 
spect to their evenly distributing the light 
and their absorption. An are lamp, 
preferably the direct current, should be 
used where it is essential to show the day- 
light color of an article; but where color 
is of little consequence, or white light is 
not so effective as a light rich in red or 
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yellow rays, the Gem can be used to great 
advantage. Articles sold should be so far 
as possible displayed under light similar 
to that with which they will be used; for 
example a rug or piece of carpet. In 
lighting large stores or halls a combina- 
tion of arc and Gem lamps gives very 
good results, and is probably the most 
efficient method. Where the ceilings have 
a height of less than ten feet, in rooms 
too small for an are lamp, in show-win- 
dows, offices, stores with hangings, 
porches, etc., the Gem lamp with its 
proper shades will be found entirely feasi- 
ble. The Gem lamp is recommended to 
all lighting companies as being in sizes 
of 250 watts or less the best lamp obtain- 
able at the present time. It may at first 
be put out as a specialty until it has 
proved its feasibility to the customer, and 
then be adopted as standard. There is 
no reason why the fifty-watt, twenty- 
candle-power size should not be used to 
displace al] carbon-filament sixteen-candle- 
power lamps. For lighting companies 
whose regulation will not permit the use 
of 3.1 watt carbon-filament lamps the 
Gem can be used at either its middle or 
bottom voltage, and still give an efficiency 
of 2.65 or 2.8 watts per candle. The 
writer, in summing up, expresses his be- 
lief that the tantalum lamp is not yet in 
a commercial form, owing to its high 
initial cost, and further should be used 
only on direct current. On account of the 
method of suspending the filament the 
lamp can only be burned in a vertical 
position, on account of the danger of rup- 
turing the filament. 
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The International Independ- 
ent Telephone Association 
of America. 

_ The general offices of the Internationa! 
Independent Telephone Association of 
America have been moved from the rooms 
formerly occupied to 422 and 423 Elec- 

tric Building, Cleveland, Ohio. 

The following committees have been 
appointed by the president: 

Executive committee—Senator C. W. 
Kline, Hazleton, Pa.; Frank L. Beam, 
Columbus, Ohio; A. C. Lindemuth, Rich- 
mond, Ind.; M. B. Overly, Louisville, Ky. 
The constitution provides that the presi- 
dent shall be an ex officio member ani 
chairman of this committee. 

Committee on litigation and legislation 
—J. B. Earle, Waco, Tex.; F. H. Woods. 
Lincoln, Neb.; E. R. Conklin, Aurora, 
Ill.; E. B. Fisher, Grand Rapids, Mich. ; 
Richard Valentine, Janesville, Wis. 
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The Frankfort Central 








Station. 


A Large German Municipal Power Plant. 


are in successful operation on the 

Continent may be mentioned the 
large station which has been erected within 
a recent period at Frankfort. It ranks 
among the best-equipped of the German 
plants. Most of the equipment consists of 
alternator groups using horizontal en- 
gines, but a late addition to the station 
is a large steam turbine and alternator 
unit of the Brown-Boveri-Parsons type. 
All the alternators are operated on the 
single-phase system, and the feeders which 
leave the station for use throughout the 
city, carry the standard tension of 3,000 


‘ MONG the municipal plants which 








volts at forty-five cycles, coming direct 
from the alternators. The present equip- 
ment of the plant consists of four direct- 
coupled units made up of tandem-com- 
pound engines driving 1,030-kilowatt 
Brown-Boveri. alternators, and four 
smaller units of the same general design, 
rated at 530 kilowatts, besides the steam 
turbine group, which has a capacity of 
3,000 kilowatts. The alternators deliver 
the same voltage in all cases, and are 
operated in parallel when desired, includ- 
ing the machine belonging to the steam 
turbine group. 

The genera] disposition of the build- 
ings will be observed in the accompany- 
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ing plan, which shows the main dynamo 
hall, the boiler room and the coal bunkers. 
The dynamo room is about 300 feet long 
and ninety feet wide, and contains nine 
direct-coupled engine and dynamo groups 
of different sizes and construction. Lying 
next the dynamo hall is a large and well- 
equipped boiler room, which is somewhat 
longer than the first portion of the build- 
ing. At each end of the boiler room is 
mounted a battery of six boilers of Ger- 
man make, and besides these two, there 
has been mounted a battery of three 
boilers, making fifteen boilers for the 
whole outfit. The remaining space is oc- 


two separate batteries of six boilers each, 
and one battery containing three boilers. 
Six boilers of the Simonis and Lanz 
pattern make up the first battery, and 
these units have a heating surface of 350 
square yards each and a fire-grate surface 
of about 5.5 square yards. The second 
battery is formed of six Cornwall boilers 
of the G. Kuhn type, constructed by the 
Steinmiiller firm. Each of these units 
has some 100 square yards heating sur- 
face. The third battery is made up of 
boilers of a large size, also of the G. Kuhn 
type. They have a heating surface of 430 


square yards. Mechanical stoking appa- 
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cupied by feed-water heaters, superheaters, 
pumps and other apparatus. Facing the 
boilers is the building occupied by the 
coal bunkers, which is thirty-six feet in 
width. As the station building lies not 
far from the river, the coal can be easily 
brought into the premises from the barges. 
This is carried out by a well-designed set 
of conveyors combined with cranes for 
unloading the coal from the boats, so that 
the coal is taken directly into the bunkers. 
At each end of the boiler house is a smoke- 
stack of 170 feet height. 

As regards the boiler plant of the 
Frankfort station, it is made up of fifteen 
boilers in all, mounted as we have seen in 
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ratus of the Leach system is used in the 
boiler plant. In general running, the 
batteries of boilers just mentioned are 
called upon to furnish some 70,000 pounds 
of steam, superheated at 300 degrees 
centigrade. 

In connection with the boiler outfit 
just mentioned, the plant is equipped with 
two superheaters of the Steinmiiller 
pattern, which are mounted overhead. 
Each of the superheaters contains a set 
of 220 horizontal heating tubes and has a 
total heating surface of 350 square yards. 

The main dynamo room contains nine 
direct-coupled units in all. These are 
made up of eight engine-and-dynamo 
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groups and one steam turbine group. For 
the former units, two different sizes of 
machines are used. The four larger groups 
are made up of 1,030-kilowatt alternators 
driven by horizontal engines, while in the 
central part of the building we find four 
groups of smaller size. The latter con- 
sist of 530-kilowatt alternators, also 
driven by engines of the horizontal type. 
Engines of two different makes are used 
in the station. For the smaller groups we 
find a 570-horse-power engine of the G. 
Kuhn pattern in use. It is one of the 
best-known types of German compound 
engines, and can be run as high as 750 
horse-power on a maxiinum load. The 
engine is tandem compound. A governor 
is mounted the high-pressure 
cylinder, while the low-pressure system is 
invariable. : The high-pressure cylinder 
has a bore of twenty-five inches, and the 
low-pressure cylinder thirty-eight inches. 
Both cylinders are steam-jacketed. The 
piston stroke is forty-eight inches. The 
condenser pump, which is placed in the 
basement underneath the engine, is driven 
by a transmission from the outer end of 
the engine shaft. Three bearings are used 
to support the latter. 

Upon the engine shaft is mounted a 
heavy flywheel, which serves at the same 
time as the support for the field magnets 
of the alternator. A slotted ring, built 
up of laminated iron, surrounds the field 
in the usual way. The alternators have 
been constructed by the well-known Swiss 
firm, Brown, Boveri and Company, at 
their Baden factory, and they are designed 
to furnish single-phase current at 3,000 
volts when running at the normal engine 
speed of eighty-five revolutions per 
minute. Around the periphery of the fly- 
wheel are mounted sixty-four pole-pieces 
of solid iron. These pole-pieces are fixed 
to the wheel rim in such manner that they 
can be easily removed. On the pole-pieces 
is laid a winding of flat and thin copper 
strip, with the layers separated by paper 
insulation. As to the weight of the 
flywheel proper, it is about thirty tons, 
and has a diameter of sixteen feet, exclu- 
sive of the pole-pieces. Around the field 
which is thus formed is placed the arma- 
ture ring, which is made up of a circular 
casting built in four parts and bolted to- 
gether, and containing the armature iron 
proper. The latter consists of sixteen seg- 
ments of laminated iron. Upon each seg- 
ment is mounted a winding in the form 
of four lathe-wound coils which are placed 
in the slots in the usual way. The coils 
can be readily removed from the slots 
when desired, owing to a special method 
of construction which is used here. At 
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the above-mentioned speed, the alternator 
is made to furnish 45.3 cycles. On the 
outer end of the main shaft is mounted 
a direct-current machine of some size, 
which serves as the exciter for the alter- 
nator. It is a six-pole machine and fur- 
nishes a current of eighty volts and 190 
amperes. The current is taken into the 
alternator field by a two-ring collector 
mounted on the shaft. The four direct- 
coupled groups of 530 kilowatts form the 
outfit which was set up during the first 
period of operating the Frankfort station. 
As the demand for current increased, it 
was decided to erect four other groups 
of a somewhat similar character, but of a 
much larger size, and in fact the latter 
groups have nearly double the capacity of 
those we have just mentioned. 

The new outfit is made up of four 
groups of 1,050-kilowatts capacity, shown 
in Fig. 2. In the ground plan, Fig. 1, 
are seen two of the large groups placed on 
each side of the four smailer sets in the 
The engines are also of 
the tandem-compound type and in this 
case they have been furnished by the Swiss 
firm of Sulzer Brothers, of Winterthiir. 
A maximum capacity of 1,500 horse-power 
is given by the engines, and they use 
superheated steam at 250 degrees centi- 
grade and at a pressure of nine atmos- 
pheres. A characteristic point of the en- 
gine is the arrangement of the high and 
low-pressure cylinders. The low-pressure 
cylinder is mounted next the cross-head of 
the piston rod, so that the latter will not 
become unduly heated, and the high-pres- 
sure cylinder which carries the highest 
heat, is separated from the former by a 
cast-iron connecting piece, so as to isolate 
it to some extent. The live steam for the 
engine is made to enter directly from the 
piping into the steam jacket before going 
to the cylinders. Upon each of the cyl- 
inders is mounted four valves. The inlet 
valves of the high-pressure cylinder are 
operated by means of a special form of 
governor. A pneumatic device connects 
the governor with a lever upon the switch- 
board, so that the machinist can vary the 
speed of the engine from this point. 

Upon the shaft of the engine is mounted 
a single-phase alternator of 1,050 kilowatts 
maximum capacity. These machines have 
also been furnished by the Brown-Boveri 
firm, and in their construction they fol- 
low very closely the lines of the alternators 
which we have already described. Here 
the flywheel, which is mounted upon the 
engine shaft, weighs about sixty-five tons 
and has a diameter of twenty feet. Around 
the periphery of the flywheel is placed a 
set of sixty-four field poles which have a 


dynamo room. 
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copper-strip winding. On the outer end of 
the shaft is mounted an eight-pole exciter. 
The cable from the exciter passes through 
the engine shaft, which is made hollow for 
the purpose, directly to the terminals of 
the field, thus dispensing with the col- 
lector rings. 

As regards the steam consumption of 
the engines, we find that in the case of the 
smaller 570-horse-power engines above 
mentioned, the tests showed that for a 
normal load of 560 horse-power the engines 
consumed 25.9 pounds of steam per kilo- 
watt-hour as indicated upon the switch- 
board. For the maximum load of 750 
horse-power, the amount is 26.8 pounds 
per kilowatt-hour. 

An interesting feature of the Frankfort 
station is the steam-turbine dynamo which 
has been installed by the Brown-Boveri 
company. This group will be noticed in 
the foreground of Fig. 2, and also in the 
plan view (Fig. 1). It is erected at one 
end of the dynamo room, beside the engine 
groups. he turbine is of the two-cylin- 
der form of the Brown-Boveri-Parsons 
type, and is coupled direct to an ironclad 
alternator of 2,600 kilowatts. Super- 
heated steam at 300 degrees centigrade is 
used to operate it, using a pressure of thir- 
teen atmospheres. In this form of turbine 
the high and low-pressure wheels are 
placed in separate chambers, with the 
shafts coupled together in the centre by an 
intermediate bearing and clutch. But in 
the more recent forms of wheel the two 
turbines are built directly together with- 
out using a middle space, and having only 
the two bearings mounted at the ends. 
This makes the turbine considerably short- 
er. Aside from this, the present turbine 
contains the usual features of the Brown- 
Boveri system. 

The high-pressure turbine contains 
three separate chambers of increasing 
diameter. The smallest of the wheels 
mounted on the main shaft contains eleven 
disks, the second has nine disks, while the 
largest wheel has eight disks. The second 
or low-pressure part of the turbine is pro- 
vided with two wheel-chambers. In the 
first chamber, having the smaller diameter, 
there is one set of ten disks, while the 
second chamber contains a four-disk wheel. 
Connecting the high-pressure and low- 
pressure systems is a pipe of large diam- 
eter, which passes underneath the central 
bearing. Four bearings are used for the 
entire group of turbine and alternator. The 
bearings of the turbine proper are designed 
as self-oiling ball bearings, and the outer 
part of the bearing is cooled by a water 
circulation, using a water pump which de- 
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livers fifty gallons per minute, so as to 
give an efficient cooling. Between the two 
halves of the turbine is placed a specially 
designed bearing which is combined with 
a clutch in such a way that it is an easy 
matter to uncouple the shafts of the two 
wheels in order to separate them when de- 
sired. A good lubricating system is em- 
ployed for the bearings of the present 
group. From an oil tank placed in the 
basement underneath the foundation, a 
turbine pump operated from the main 
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rienced in running it in parallel with the 
other alternators of the station. This is 
partly due to the method which has been 
adopted by the Brown-Boveri company in 
the construction of the alternator. Here 
the revolving field of the machine is built 
upon the lines of the rotor of a non-syn- 
chronous motor. As will be noticed, the 
alternator is almost entirely enclosed, ex- 
cept for a set of ventilating holes. Current 
is brought into the revolving field by a 
set of collector rings provided with car- 
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installed in the dynamo room. These 
groups serve to convert the high-tension 
alternating current from the main bars 
into low-tension direct current. Each of 
the rotary groups has a capacity of fifty 
kilowatts. The station contains a large 
outfit of accumulators, which is mounted 
in a special room adjoining the dynamo 
hall. A reserve supply of current is al- 
ways at hand in this case. The storage 
battery consists of sixty-seven large cells, 
and has a capacity of 920 to 1,300 ampere- 














Fia. 1.—3,200-3,000-VoLt Turso-ALTERNATOR AT THE FRANKFORT MUNICIPAL STATION. 


shaft by a worm gearing takes up the oil 
and passes it through a cooling box and 
from thence it is taken to the different 
bearings set of piping. The 
water which has previously cooled the 
bearings is made to pass from thence 
into the oil cooler box through an ap- 
propriate piping. By of the 
oil pump, the bearings are well lubricated 
by a constant circulation. A steam pump 
is provided which serves as a reserve in 


| ya 


means 


case of need. 

In practice it is found that the steam 
turbine group runs at a very regular speed 
and on this account no trouble is expe- 


bon brushes. The present machine is built 
for a capacity of 2,600 kilowatts under the 
regular load, in which case the power- 
factor is 0.8. At the maximum load the 
capacity rises to 3,000 kilowatts. The 
normal speed of the turbine is 1,360 revo- 
lutions per minute. Although the length 
of this group is somewhat above what we 
find in the turbines which do not employ 
the central bearing, it does not exceed 
reasonable limits, and is here about fifty 
feet over all, with a width of eight feet. 
The exciting current for the revolving field 
of the alternator is furnished at 120 volts 
from two rotary groups which have been 


hours at a three-hour discharge rate. A 
special group has been installed in the 
plant for charging the storage battery, 
consisting of a rotary converter rated at 
fifteen kilowatts. 

As regards steam consumption in the 
present group, a few of the principal re- 
sults which were obtained upon a series of 
tests made in the station at the time of in- 
stalling the turbine are given in the ac- 
companying table. The following table 
shows the general figures taken in the 
trials under different loads which varied 
from 2,000 to 3,000 kilowatts on the alter- 
nator. A water resistance was used for 








420 






the load, and this was kept constant dur- 
ing the tests. 





TABLE 1.—STEAM CONSUMPTION OF TURBINE. 


Steam pressure at 
the inlet in lbs. | 
per sq. inch...) 179.5 | 

Vacuum,percent.} 93.2 | 

Superheating, 
degrees C...... 298 295 

Load on the alter- 
nator, kilo- 
watts. ........ 

Steam consump- 
tion per kilo- 
watt-hour in 
pounds. ......- 


312 


1 945 2.995 


15.85 15.6 14.75 





In order to compare this performance 
with the steam consumption of the en- 
gines, take the example given above in re- 
gard to the 750-horse-power steam engines 
of the station. Here, as already noticed, 
the rate is 25.8 pounds per kilowatt-hour 
on normal load, or 26.2 pounds for the 
maximum load. For the steam turbine, 
as will be seen, the consumption is much 
less, seeing that for the normal load we 
have but 14.75 pounds per kilowatt-hour 
on the normal load and 14.3 pounds for the 
maximum load. For the steam turbine the 
steam consumption is less as the load rises, 
on the contrary, to what happens for the 
steam engine. In the Frankfort station 
the steam dynamo has been running con- 
tinuously dav and night, except for a short 
stop of one hour per week for overhauling 
and cleaning of the turbine and con- 


denser. 
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Applications of Electricity. 


The Cooperative Electrical Develop- 
ment Association, Cleveland, Ohio, has 
compiled a booklet entitled “Applications 
of Electricity.” This gives a very com- 
plete list of the applications of electric 
current, indexed under various lines of 
business. 

The objects of the Cooperative Elec- 
trical Development Association are: 

First—The promotion of an increased 
and more extensive use of electricity by 
the public, for light, heat and power, as 
both an end in itself and a means to the 
increased demand for electrical apparatus 
and supplies, and the cooperative planning 
and execution of various means and 
methods effective to this end. 

Second—The establishment of coopera- 
tive relations, both moral and financial, 
among the different electrical interests, 
from manufacturer to consumer, to the 
end that each may contribute in some 
measure toward bringing about the above 


results desired in common by all. 
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LIBERTY AND ORGANIZATION. ' 


BY F. A. PATTISON. 


If any part of the infinite plan under 
which this world of ours is developing 
is comprehended by man it seems to be 
the preservation and betterment of the 
individual and the fact that organization 
means strength. Gathered as you are from 
all quarters of this broad country of ours, 
there is naturally some common motive 
which actuates you, and it is undoubtedly 
the aim and object that holds together all 
trade organizations as distinguished from 
technical societies. Perhaps, in view of 
this fact, it would not be amiss for us to 
study for a short time this question of 
associations from the point of view of an 
outsider or interested onlooker. 

What, then, are the common interests 
that draw men together in an association 
which expresses to the world that they 
stand for all that is good in a given trade? 
Whenever several men or companies are 
bonded together for the promotion of com- 
mon interests they immediately create cer- 
tain relations with obligations and privi- 
leges which they are bound to regard and 
the treatment of which determines the 
standing of the trade, the association and 
the individual. In a trade like electricai 
contracting these obligations are: 

1. Obligations to your association. 

2. Obligations to labor. 

3. Obligations to materials. 

4, Obligations to your customers. 

So bound together and interwoven are 
these several relations that it is impossible 
to be untrue to one without affecting some 
and nearly always all the others. As a 
rule, every one is ever ready to take ad- 
vantage of and insist upon all the privi- 
leges, but few are equally alive to the 
obligations. It should never be forgotten 
that there can in all fairness never be a 
privilege without a corresponding and 
equally binding obligation. 

I have designated as the first obligation 
that to the association. The precise and 
paramount objects of any single organiza- 
tion are naturally unknown to me, but 
through my acquaintance with your mem- 
bers in many localities throughout the 
country, and by your reputation, I believe 
one is justified in starting on the premise 
that your association stands for all that 
is best, most upright and honorable in 
the conduct of electrical contracting. Liv- 
ing under this banner it is indeed a great 
privilege to be a member of your organi- 
zation, and each and every member is 





1 Abstract of an address delivered before the conven- 
tion of the National Electric Contractors’ Association, 
Cleveland, Ohio, July 18-20. 
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under equally great obligation not only to 
live up to that standard, but to see that 
every other member does so. This high 
grade of association can only be sullied in 
two ways, viz.: by the honest member who 
fails to live up to it because of undertaking 
work too large for his financial standing, 
or work he does not know how to perform ; 
and by the dishonest member who delib- 
erately does not do the best and right 
thing. An association should be only so 
large as it can be and contain only mem- 
bers of the first class, and should be so 
graded that the good name of the organi- 
zation does not suffer from either of the 
above-mentioned weaknesses. We can not 
all do the same kind or the same size of 
job, and do ourselves justice, but we all can 
and should if we belong to the same asso- 
ciation do the same grade of work; there- 
fore, grade yourselves or those you deal 
with will grade you and you will have to 
accept the rating. This is one weakness 
of the labor organizations. Instead of 
grading they say we are all alike and must 
be paid alike. With graded and classified 
membership an association stands in such 
a position that any one may with perfect 
safety employ a member of that associa- 
tion and be sure of the grade of work for 
which the organization stands. It is self- 
evident that the character of an associ- 
tion is determined by an integration of 
the behavior of the individual members. 
There is, therefore, a binding obligation 
to each other and to the association in each 
and every act in carrying on the every-day 
transactions. The true test of these vari- 
ous and complicated relations in every 
move is this: “Is every one concerned 
getting a square deal?” -If every one is 
able to answer this in the affirmative, 
there never will be any need of that weak- 
est of all excuses that “Business is busi- 
ness.” All are in business to make money, 
and an association is formed to further 
these ends; but when an association or its 
members follow ‘this purpose without re- 
gard to the means employed, the result 
is sure to be disastrous. It is formed to 
assure the greatest good for all, not for the 
greatest number. Any member of an asso- 
ciation who to further his own interests 
or for any other purpose does not give 
a fellow-member a square deal is a traitor 
to the association and not only injures 
the member and himself, but also the 
association, and this, too, whether any for- 
mal declaration covering the specific case 
exists in the constitution or by-laws. It 
is in accord with the unwritten law that 
should control the actions of any one hav- 
ing the title of a gentleman, and an asso- 
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ciation should never be composed of any 
but gentlemen. 

In this age there would be no need of a 
contractors’ association if it were not for 
the fact that the contractors have to buv 
labor and materials. The most impor- 
tant and complex question before the 
American people to-day is the labor prob- 
lem, and the contractors have been work- 
ing for years to solve it. But there will 
never be any permanent solution of the 
problem until it is approached by both 
sides from the standpoint of justice, 
rather than that of advantage to one party 
or the other. Business is so based on 
money values or similar consideration that 
it will be impossible for two organizations 
to be on a fair basis in a business propo- 
sition until both are reliable and subject 
to the same forfeiture for non-perform- 
ance. If an organization claims the power 
to make a bargain for its members it must 
make itself liable by bonds or other con- 
siderations, not only in order to give the 
organization it is making a2 compact with 
fair play, but also for the proper protec- 
tion of the rights of its individual mem- 
bers. In this age it is necessary for both 
sides of any agreement to have a sufficient 
bond at stake to make them think before 
they act and to prevent being led astray 
by the hotheads. 

One of the useful members of society 
is he who makes things, but from the con- 
tractor’s point of view one of the most 
useless members of society is he who 
makes things and sells them and then 
won't stand behind them. This brings 
us to the contractors’ relation to the mate- 
rial supply. There are but three essen- 
tials in this relation, viz., price, grade and 
delivery. The question of price can be de- 
termined by the rules of barter until com- 
plications set in, and then it becomes 
necessary for the association to step in, and 
demand just treatment. It is a very un- 
fortunate fact that there are manufac- 
tures of all grades of materials for any one 
given use. The instant a good device ap- 
pears the market is flooded with cheap 
imitations or substitutes. This opens the 
field of gambling to the contractor. But 
it should not affect members of the same 
association, for in all fairness to his fellow- 
members every member should state in his 
bid, if not bidding on a specification, 
exactly what materials he proposes to use. 
Otherwise what protection has a member 
against the worst kind of cut-rate, cheap- 
grade work from his fellow-members as 
well as from the outsiders? What ad- 
vantage is it to belong to an association 
if you know you can not have a square 
deal from the members? Any one is 
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better off on the outside where he has to 
consider self-interest alone and catch the 
poor unbenighted customer with any bait 
he sees fit to use. Here is an opportunity 
for the association to be one in deed as 
well as in name. 

Again, too often is a contract made be- 
tween a supply association and a con- 
tractors’ association, and the pernicious 
rebate system gives advantage to a selected 
few. Here again we fall far short of the 
ideal association. Any organization has 
to have its officers and committees to 
carry on its affairs, but the moment they 
become a ring it is time to clean house 
and consider the greatest good for all and 
not for the greatest number. 

Probably no one subject has caused 
greater stretches of the imagination than 
promises of delivery. It would seem wise 
for associations to pay some attention to 
questions of grade of materials and time 
of delivery and see if its members can not 
be better protected in these two particu- 
lars rather than lay all the stress upon 
price. It may at first blush seem foolish, 
but it seems to me if a powerful associa- 
tion took proper care of its members there 
would be less black mud sold for rubber, 
less painted spaghetti for soft-rubber 
tubing, fewer rejected panel-boards and 
switchboards, less painted putty for por- 
celain, no meters or instruments that don’t 
mete, fewer overheating dynamos, a 
smaller number of galloping motors, a 
minimum of siteam-eating engines. In 
other words, in time perhaps, the material 
men would cater as strongly to good grade 
as they do now to price. It is a very 
difficult matter for a small contractor or 
even a large one to compel any of the 
large corporations to live up to delivery 
promises, but if he has a national asso- 
ciation back of him he would be listened 
to and heeded much oftener. It is often 
a matter of financial loss and most always 
the estrangement of a customer to fail 
in performance on account of non-deliv- 
ery. Therefore, permit me to offer as a 
suggestion that such matters be studied 
and acted upon by associations instead of 
individuals. 

In all the industrial world the most 
important essential is the customer. You 
are in business to promote industrial 
progress and make money, and therefore 
the most important relation to the con- 
tractor is that to the source of income, 
namely, the customer. It seems to be the 
first impulse of this busy world to regard 
any one who suggests any attempt to try 
to realize the ideal as a dreamer or a 
charlatan, and yet I venture to assert that 
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the relations existing between contractor 
and customers to-day is far from what it 
should be. We have tried the system of 
everybody for himself and the devil take 
the hindmost, and the results you all know 
if you read the papers and magazines and 
have a good honest talk with yourself. Can 
the trade associations do anything to help 
better the conditions? They most assu- 
redly can and will, for if not of their own 
initiative they will be compelled to by the 
sentiment of the people. 

The divines in their baccalaureate ser- 
mons to technical graduates are dwelling 
at length upon ethics in the engineering 
world, the prgfessional societies are dis- 
cussing professional ethics, corporations 
are investigating themselves, and through- 
out the industrial world better behavior is 
looked for, expected and insisted upon. 
The people are becoming politicians in the 
best sense of the word. All this tends to 
show that we are all beginning to realize 
that we have been following the wrong 
path. We are awaking to the fact that a 
real man must be a man at all times and 
under all circumstances; that dishonesty 
is dishonesty, no matter what high-sound- 
ing or conscience-appeasing names we 
may choose to give it; that one can not 
be a dishonest man and at the same time 
an honest tradesman, contractor or pro- 
fessional. 

What then is the course for the organi- 
zation to pursue to help toward the rule of 
fraternalism rather than individualism ? 
This country has shown to the world many 
examples of contest for principle without 
regard for monetary gain, and thousands 
upon thousands of its citizens have shown 
themselves to be men in every sense of the 
word. Organizations should continue this 
spirit and stand for something besides 
money-making. Now do not make the 
false inference that we for one moment 
do not believe in money-making. It is a 
very necessary, honorable and noble call- 
ing. Any one and every one if they so 
desire should make all the money they can 
honestly, but beyond that the spirit of the 
world is changing, and instead of stand- 
ing in open-mouthed wonder, admiration 
and praise, it is erying halt, where did 
you get it? We, the people, demand an 
explanation. First, then, an organization 
should stand for high-grade membership. 
No individual or company should be al- 
lowed to become a member until it has 
shown itself to be capable. This applies 
more forcibly to labor organizations, but 
is equally true of trade associations. No 
one should be admitted who is not per- 
fectly honest in every detail, in all deal- 
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ings with fellow-contractors, material men, 
workmen and customers. Outside of all 
qucstions of ethics or morals, it absolutely 
pays to be honest. 

Second, the spirit of cooperation should 
be predominant. Not only should this 
apply to your own trade but to others and 
also to the owner. More cooperation and 
fewer attempts to gain advantage would 
work wonders in the progress of carry- 
ing out contracts. There must be abso- 
lutely no unfair treatment of any one con- 
cerned either openly or under the guise 
of business custom or other puny excuse. 
Fair, open, man-to-man dealings is what 
will be insisted upon in t@e near future. 
The people want it or they would not 
applaud the late revelations of crooked 
dealings which are but the natural out- 
come of the business methods for years 
past. 

Third, organizations should have graded 
membership. If they do not, time will 
bring about a large number of smaller 
organizations, each comprising a certain 
branch of each trade, and the arrival of 
cooperation and harmony will be again 
postponed. It is sufficiently difficult to 
have peace between the several trades, but 
with smaller subdivisions trouble will be 
too plentiful to have peace abide with us. 
establish and maintain a code 
ethics. Call it by any 
name you will, but have something in 
organization that corresponds to profes- 
One man’s honor should 
as another’s, no matter 
what his calling. This system has had a 
universally good effect in all professions 
in spite of some awful lapses. The world 
will accept your trade on the plane upon 
which you place it, and therefore I would 
say place it on a high plane and not only 
maintain it but raise it just as much 


Fourth, 
of contracting 


sional ethics. 
be just as high 


higher as possible. 





Electrical Night at the 
Coliseum, Chicago. 

On August 28 the Coliseum Company, 
Chicago, Ill., gave a special concert for 
the officers and friends of the Electrical 
Trades Exposition Company at the Coli- 
seum. Among the guests were about 600 
electrical men and their families. Ellery’s 
Band, Channing Ellery, manager, pre- 
pared a special programme for the occa- 
sion, and the audience appreciated to a 
high degree the rendition by this band and 
the work of leader, 
Francesco Ferullo. 


its well-known 
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RECENT ADVANCES IN OUR KNOWL- 
EDGE OF RADIATION PHENOMENA 
AND THEIR BEARING ON RADIA- 
TION PYROMETRY.' 


BY J. B. HENDERSON. 


In a previous paper? I drew the atten- 
tion of engineers and physicists to the re- 
cent advances in the theory of radiation 
which have been made during the last 
decade, principally by the Berlin school of 
physicists—on the theoretical side by 
Boltzman, Planck and Wien, and on the 
experimental side by Lummer, Prings- 
heim, Rubens, Paschen and Wanner. 

The laws of radiation which have been 
develoned theoretically and confirmed ex- 
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Fig 1.—CoMPARATIVE DaTA. 


perimentally are four in number, and ap- 
ply to the radiation from any ideal black 
body. They are 


A, ‘ Ky, d, =o T* (o being a con- 


stant)— cpa Boltzman law. 
2. 2,, T = constant Wien’s law of 
3. Em ™ = ote displacement. 
4. E, =~5-, (@ and 6 being con- 
AT —] 
stants). Planck’s law of the partition of 


energy in the spectrum. 
Am is the wave-length of maximum ra- 
1 Paper read before the British Association (Section 


A) at York, Wednesday, August 8. 
2 Electrician (London , vol. li, p. 773, August 28, 1903. 
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diant energy in the spectrum, E,, the value 
of the maximum radiant energy, and T 
the absolute temperature. The expression 
proposed by Wien for the partition of 
energy in the spectrum differs from 
Planck’s only in omitting the figure unity 
in the denominator, and may be inter- 
changed with Planck’s if AT is less than 
3,000. 

The comparison between Wien’s expres- 
sion and Lummer and Pringsheim’s ex- 
periments is shown in Fig. 1. It will be 
noticed that there is considerable deviation 
from the experimental results at long 
wave-lengths, but if Planck’s expression is 
used these deviations disappear, except 
such as are within the limits of experi- 
mental error. 

The above laws are developed theoretic- 
ally from Maxwell’s electromagnetic the- 
ory and the laws of thermodynamics, as 
was pointed out in the former paper. 

All accurate radiation thermometry is 
founded on these four laws; hence, wher- 
ever accuracy in radiation thermometry is 
required it is very important to remember 
the limitations of the laws—namely, that 
they apply only to the radiation from an 
ideal black body. Kirchhoff showed that 
the radiation inside an enclosure whose 
walls are at uniform temperature is the 
same as would be emitted by an ideal black 
body at the same temperature; and by 
using the radiation from cavities whose 
walls were heated electrically to uniform 
temperatures, the theoretical laws have 
been experimentally proved. 

If, then, we wish to obtain accurately 
the temperature of any material in a 
furnace by means of the radiation which 
it emits, we must take the radiation from 
a cavity whose walls are at the required 
temperature. If the material is in liquid 
or pulverous form, a tube closed at one end 
serves the purpose if the closed end is 
inserted in the material and the radiation 
taken from the closed end. If the mate- 
rial is in ingot form and there is no serv- 
iceable hole in it we can use an auxiliary 
piece of similar material provided with a 
hole and placed against the ingot, so as 
to have practically the same temperature 
as the ingot. The hole or cavity may 
bottom against the ingot or in the auxil- 
iary piece of material. 

To use a radiation pyrometer in the 
tempering of armor plate on a cooling 
curve, it would be necessary to lay another 
plate with holes in it on the one to be 
tempered, then heat the two together in 
the furnace and after withdrawing them 
from the furnace to focus the thermom- 
eter on the bottom of one of the holes. 
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When the required temperature is indi- 
cated, the upper plate could be removed 
and the lower one quenched, the upper one 
being returned to the furnace with the 
next plate. 

In every case where the temperature is 
read while in the furnace, it is necessary 
to shield the radiation from luminous 
flames after leaving the cavity. This may 
be done by means of tubes, and the tem- 
perature of the walls of these tubes will 
not affect the result, provided an image 




















Fig. 2.—Fery’s RADIATION PyRoOMETER. Fic. 


of the cavity is formed on the sensitive 
surface of the thermometer. 

The principles on which the present ra- 
diation pyrometers are founded are the 
first and fourth laws. Those founded on 
the fourth law we may distinguish from 
the others by the term optical thermom- 
eters because only the luminous portion of 
the spectrum is used. Law ii -does not 
lend itself well to temperature measure- 
ment, because the maximum radiation is 
not well marked, especially at low tem- 
peratures; but it has been used in the 
laboratory to fix limits for the temperature 
of our luminants, of the sun and of some 
fixed stars. Law ili, which measures the 
maximum energy in the spectrum, prom- 
ises better than Law ii, but it has little 





Fig. 3—SECTIONAL ViIkW OF FERY’s 
RaDIATION PYKOMEIER. 
advantage over Law i, and the instrument 

would be much more complicated. 
Pyrometers based on Law i have a black 
receiving surface for absorbing the radia- 
tion from the radiating body. This sur- 
face may be one of the junctions of a 
thermo-couple, or the wires of a bolometer 
or one arm of a radiometer balance, but 
as we are more concerned with instruments 
used in the industries than with those 
used in the laboratory, the following de- 
scriptions will be confined to the former. 
Figs. 2 and 3 show two types of Féry 
pyrometers. In Fig. 2 the image of the 
radiant is formed on the receiving surface 
by means of a fluorite lens, although in 
some technical forms a particular kind of 
glass having low absorptive power in the 
infra red is used for the lens. The tem- 
perature of the receiving surface is mea- 
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sured by a thermo-couple and _ portable 
galvanometer. This pyrometer lacks sen- 
sitiveness at temperatures below 900 de- 
grees centigrade, and to increase the 
sensitiveness Féry replaces the lens by 
a concave mirror, making a reflecting 
telescope, as shown in Fig. 3. This 
form can measure down to 600 degrees 
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d 

T where cand dare constants. 
If, then, we confine our attention to one 
luminous wave-length, say the red line 
transmitted by red copper oxide glass, and 
plot log E as a function of 1/T, we get a 
straight line. Fig. 4 shows a comparison 
between theory and experiment for several 


log E=e + 
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centigrade. The eye-piece in both in- 
struments is for sighting purposes, as an 
image of the radiant must be formed on 
the small receiving surface of the junction. 
So long as this image is larger than the 
receiving surface the reading of the py- 
rometer is independent of the distance 
from the radiant, because both the total 
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Fia 4—COMPARATIVE DATA FoR THEORETICAL 
AND EXPERIMENTAL RESULTS 


radiation received by the lens or mirror 
and the area of the image vary inversely 
as the square of the distance from the ra- 
diant, hence the intensity of the image is 
constant. 

In a perfect pyrometer of this kind the 
receiving surface should be ideally black, 
and in some researches Lummer and 
Pringsheim have used cavities as receiving 
surfaces. The error introduced in a prac- 
tical instrument due to this defect is, how- 
ever, not of great significance. ‘The accu- 
racy of the Féry instrument is within one 
per cent between 800 degrees centigrade 
and 1,600 degrees centigrade with ideal 
black radiation. 

Law iv gives us the equation connecting 
the radiant energy with temperature along 
an isochromatic curve. This may be 
written. 
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5.—HoLECcRN AND KURLBAUM’s OPTICAL PYPOMETER. 


isochromes. This is the scientific founda- 
tion of all optical pyrometers. It may be 
easier to calibrate them empirically, but 
it is possible to calibrate them by means of 
this equation. 

Optical thermometers are simply spec- 
tro-photometers of simple form. Among 
the laboratory forms are le Chatelier, the 
Féry absorption type, the Wanner and the 
Lummer instruments, for a description of 
which the reader should consult the orig- 
inal memoirs or “High-Temperature 
Measurements,” by le Chatelier, Boudou- 
ard and Burgess (Wiley & Sons). 

The most practical form of optical py- 
rometer, however, is that due to Holborn 
and Kurlbaum, which is shown in Fig. 
5. An image of the radiant is formed in 
the focal plane of a telescope, and is there 
superposed on the filament of a small elec- 
tric lamp placed in the focal plane. The 
current in the filament is then varied until 
the filament, as viewed through the eye- 
piece of the telescope, can not be distin- 
guished from the image of the radiant. 
The current in the filament then forms a 
measure of the temperature. To stand- 
ardize the instrument each lamp is first 
of all aged and then calibrated to get the 
connection between the current and the 
temperature of the filament. In measur- 
ing very high temperatures the radiation 
is weakened by dark glasses or by succes- 
sive reflection, the glasses or reflecting sur- 
faces being also standardized. Red glass 
is used in front of the eye-piece. 

The following table given by Burgess 
shows the accuracy of the instrument at 
two points on the scale: 
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Electrical Equipment of a Lumber Mill. 





An Interesting Use of Belted Motors in the Eggers & Graham Lumber Company’s Mill at Uniontown, Pa. 


HE conditions encountered in lumber 

mills present, in many respects, 
power transmission 
not found in other industries. The ma- 
terial employed and the wastes are very 
inflammable, and the size of the work 
handled and the severe power demands for 
starting and operating wood-working ma- 
chinery of necessity require a motive 
power that is not only immune from fire 
but which will withstand heavy 
fluctuations in load and operate the vari- 
ous machines with as little obstruction to 
the handling of the materials as possible. 

In the old method of driving by means 
of overhead shafts and belts these condi- 


problems in 


risk, 


tions were but imperfectly fulfilled, and, 
moreover, on account of the losses in the 
shafting and belts the transmission system 
was inefficient. Numerous countershafts 
were required, not only occupying much 
valuable room, but adding to the lost 
power. In such installations the frictional 
losses were always great, the belts required 
constant attention, were expensive and 
slipped under the severe fluctuations of 
load necessarily thrown upon them; and, 
more than all, they were objectionable be- 
cause of the danger to life and limb which 
is inherent in this type of drive and on 
account of the large floor space occupied. 
This latter inconvenience brings about an 
the and 
chippings necessarily accumulate in places 


additional risk, since sawdust 
from which they are removed with dif- 
ficulty, grease and dirt are mixed with 
them, and a very inflammable material 
results, bringing an added fire risk. 

These conditions have led to the de- 
mand for a method of driving which 
would eliminate, in the main, many of the 
objectionable features involved in the old 
Naturally the electric motor was 
When it is adopted the 
mill may be divided into sections of con- 
venient size, and each floor or each group 
of machines, or each individual machine 
supplied with its own motor, thus produc- 
ing a flexibility which is of especial value 
when the work is light or when the mill 
must run overtime. Even though the 
belted type of motor be adopted, the over- 
head countershafts and belts are, to a 
large degree, eliminated, thus removing 
the objectionable and dangerous features 
attending their use. These considerations 
led the Eggers & Graham Lumber Com- 
pany, of Uniontown, Pa., to adopt the 
electric drive in its mills, and the ac- 
companying ‘illustrations show, in a strik- 


system. 
the one selected. 


ing way, what may be done by the substi- 
tution of the electric motor for the old 
system. 

The electrical system adopted is a two- 
phase, alternating-current system supply- 
ing induction motors operating at sixty 
cycles, 200 volts. Current for the motors 
is supplied by the West Penn Railways 
Company, and each machine throughout 
the mill is driven by its own motor. These 
are all of the Westinghouse CCL type, 
with the exception of the motor driving 





seen two small motors. These are rated at 
one-half horse-power each. One drives an 
emery grinder hidden behind the mould- 
ing machine mentioned above, and the 
other drives a grindstone, which may be 
seen. ‘I'he controlling switches for these 
motors are placed conveniently on the 
side wall. ; 

Fig. 3 is a view of a fifteen-horse-power 
induction motor driving a planer. From 
the amount of sawdust or chips shown in 
this view the pressure under which the 


Fic. 1.—THRreE-Horsge-PowEr Inpuction Motor Driviffe a Rie Saw. 


a mortising machine, 
type. 

Fig. 2 shows a fifteen-horse-power in- 
duction motor driving a moulding ma- 
chine. From the arrangement it is evi- 
dent that but little space is available, 
yet the motor and its belt are easily ac- 
cessible. To the left of this machine is 
shown a rip saw. Another view of this 
saw is given in Fig. 1, where the motor 
(rated at three horse-power) may be seen. 
In Fig. 2, in the background, may be 


which is of the C 


work is being carried through the mill is 
indicated. Fig. 4 shows the type C in- 
duction motor referred to above, driving 
a two-horse tenoning machine. 

In addition to the motors shown there 
are a five-horse-power motor driving a 
ten-inch cross-cut saw, a five-horse-power 
motor driving a pony planer, one rated at 
four horse-power driving a panel raiser, 
and one of one horse-power driving a 
shaper. A hand-feed planer is driven by 
a three-horse-nower motor, a hand saw by 
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another of the same rating, and a second 
rip saw is driven also by a three-horse- 
power motor. 











Fie. 3.—F iF TEEN-HorsE-PowEr Inpuction Motor DrIvING 


A PLANER. 
The illustrations give a striking idea of 
the severe conditions encountered in this 
type of service and furnish a forcible illus- 
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tration of the excellent fire risk obtained 
when motors of this type having no com- 
mutators or other parts at which flashing 
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it necessary to furnish the motors with 
covers, which, of course, interfere very 
considerably with ventilation. The in- 

















may occur are adopted. In certain posi- 
tions in the mill the accumulation of 
refuse is so rapid and so great as to make 





Fic, 4.—Two-HorsE-PoWER INDUCTION Motor DRIVING A 
TENONING MACHINE. 


stallation in this mill is operating day and 
night, to the entire satisfaction of the 
owner. 
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An Electrical Spectacle at 
Connellsville, Pa. 


The accompanying illustrations show 


and its output is considered among the 
best in the world. 
Thirty tons of coal and seven tons of 


the electrically illuminated and decorated coke were required to build this arch. The 
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ELECTRICAL ILLUMINATION, HUNDREDTH ANNIVERSARY OF THE TOWN OF CONNELLSVILLE, Pa. 


coal and coke arch recently installed at 
the H. C. Frick 
Coke Company, commemorating the one- 


lighting required about 600 sixteen-can- 


Connellsville, Pa., by dle-power lamps. For the other lightins 


decorations’ nearly 6,000 lamps were 
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CoaL AND CokE ArcH, HUNDREDTH ANNIVERSARY OF ‘THE TOWN OF CONNELLSVILLE, PA. 


hundredth anniversary of the town. Con- used; current being supplied by the West 


nellsville is the centre of the coke-produc- Penn Electric Company, of Connellsville, 


ing territory of the state of Pennsylvania, which controls the trolley and lighting in- 
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terests, covering about 100 miles of terri- 
tory. 

We are indebted to K. T. Penrose, super- 
intendent of the West Penn Electric Com- 
pany, for the illustrations and facts. 
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Niagara Falls Meeting of 
Electrical Jobbers. 

Nearly 300 members and guests at- 
tended the meeting of the electrical job- 
bers held at Niagara Falls, N. Y., Sep- 
tember 11, 12, 13 and 14. Two sessions 
were held each day, in which trade matters 
and the relations of its members to manu- 
facturers and consumers were discussed. 

The meeting was largely given over to 
entertainment sightseeing. About 
fifty ladies were present. The entertain- 
ment committee, headed by W. E. Robert- 


and 


son, of Buffalo, gave a smoker and vaude- 
ville performance at the Cataract Hotel 
on Tuesday evening, and following this 
a rejuvenation was held of the Sons of 
Jove and seventy-one new members were 
taken into the order. H. B. Kirkland was 
master of ceremonies for this rejuvena- 
tion. C. B. Roulet, Mercury of the order. 
came from Dallas, Tex., to be present at 
the rejuvenation. 

On Tuesday a tug of war was held on 
the lawn of the Cataract, which created 
considerable amusement, and in the even- 
ing an informal dance was held. 

On Thursday a baseball game was the 
feature, and in the evening a banquet was 
given at the International for jobbers and 
manufacturers. 

The following prominent representa- 
tives of the electrical manufacturers were 
among those present: 

C. E. Corregan, E. J. Kulas, J. C. Fish, 
A. D. Page, Frank Harrington, Bailey 
Whipple, Walter Cary, H. B. Kirkland, 
R. B. Corey, Charles Munder, John W. 
Brooks, J. E. Way, H. B. Bliven, Albert 
S. De Veau, J. B. Estabrooks, Ralph A. 
Schoenberg, Harry Adams, J. B. Olson, 
A. C. Garrison, Charles I. Hills, Charles 
Flack, N. C. Cotabish, V. C. Gilpin, J. 
Wilson, A. E. Carrier, E. J. Wilson, M. H. 
Moffett, F. D. Masterson, Harry P. Moore, 
T. C. Walsh, George E. Seaving, H. 0. 
Phillips, G. F. Brunt, A. H. Pease, F. B. 
Smith, H. A. Waterman, E. G. Bernard, 
Thos. G. Grier, William Crockett, 8. H. 
M. Agens, Francis Raymond, H. T. 
Paiste, F. Overbaugh, James Wolff, W. W. 
Merrill, E. A. Downes, W. F. Sisson, W. 
C. Bryant, E. B. Dodge, J. Robert Crouse, 
C. O. Baker, A. B. Palmer, W. K. Patton 
and A. W. Spear. 
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The Cincinnati Fall Festival. 

The Cincinnati Fall Festival, which 
opened on August 28 and will run until 
September 22, under the direction of the 
Cincinnati Fall Festival Association Com- 
pany, has this year arranged an electrical 
exhibit, the main object of which is to 
familiarize the general public with the 
many ways in which electricity and elec- 
trical apparatus and appliances may be 
utilized in every-day life. 

The Cincinnati Gas and Electrical Ap- 
pliance Company, an offshoot of the Cin- 
cinnati Gas and Electric Company, now 
the Union Gas and Electric company, has 
a handsome booth, with E. A- Sarran aml 
George A. Conway in charge, where are 
shown chafing dishes, curling irons, flat- 
irons, sewing-machine motors, batter-cake 
griddles, coffee percolators, heating pads, 
hot-water heaters of all descriptions, ete. 
Mr. Sarran reports many inquiries from 
callers respecting the cooking and heating 
devices, and believes the company is mak- 
ing progress in its efforts to introduce 
these appliances. At the same booth the 
Federal Electric Sign System, of Cin- 
cinnati, shows electric signs. 

The Warner Elevator Manufacturing 
Company, a well-known Cincinnati con- 
cern, established before the first half of 
the last century had ended, has with- 
in a few years added electric ele- 
vators, and within the past year has 
put out its patent push-button  elec- 
tric-control elevators. The one shown 
at the festival will be shipped to New 
York later for installation, the building 
there not being ready to receive it. It is 
a duplicate of the one that will be placed 


in the Jewish Hospital, Cincinnati, 
shortly. Upon pushing the button the 


car comes automatically to the floor; upon 
the person entering, the elevator will not 
move until door is closed; the party inside 
then pushes an indicator indicating the 
floor at which he wishes to alight, and the 
elevator runs to that floor and stops auto- 
matically. The occupant then opens the 
door to that floor, and nobody can take 
the elevator away until the door is again 
closed. This exhibit is in charge of John 
Hitzler and C. H. M. Atkins, president 
of the company. 

The Chicago Pneumatic Tool Company 
shows its enterprise in setting up an ex- 
hibit which none of its Cincinnati competi- 
tors have emulated. Messrs. Walker, Ap- 
lin and Coates are in charge. Special 
electrical tools and accessories, such as 
portable grinder and buffers, portable 
pressure blowers, drilling stands, and air- 
cooled Duntley electric drills, single- 
motor, two-motor and three-motor, with 
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armored cable, are shown. 
will withstand an 
stress of 1,200 pounds, and is superior in 


The magnetic 
“old-man” upward 
many points to the mechanical “old-man” 
heretofore used. 
The Bullock 
Allis-Chalmers 
and comprises 


apparatus, shown by the 
Company, is on display, 
several induction motor- 
twenty-five kilowatts, 
with starters complete, and other electrical 


generator sets of 


apparatus. 

The Lodge & Shipley Machine Tool 
Company, of Cincinnati, includes in_ its 
exhibit a twenty-four inch patent head 
lathe, motor-driven. The system permits 
the use of any motor having a speed varia- 
tion of not more than two to one. The 
motor is mounted on an extended cabinet 
leg at the head of the lathe, and is con- 
nected to the lathe spindle through gear- 
ing at the -back of the headstock. 

The J. A. Fay & Egan Company, in 
connection with its wood-working machin- 
ery, shows Westinghouse electric motors. 

The Cincinnati & Suburban Bell Tele- 
phone Company has a handsome booth, 


F. L. Van Arsdale in charge. In this 
booth is located the Fall Festival ex- 
change. The exchange has connection 


with all booths so that exhibitors 
have constant communication with their 
down-town offices. This booth de- 
signed by J. E. Peavey, superintendent of 
exchanges. An interesting feature to the 
general public is the radiophone, in charge 
of George Johnson, who uses the same 
radiophone apparatus which was shown at 
the St. Louis World’s Fair. It transmits 
in this instance sound by light-waves a 
distance of 150 feet. In the balcony is 
located a powerful searchlight, the rays 
from which are received by a concave re- 
flector in the booth. A phonograph plays 
into the are light, whose rays thence trans- 
mitted to the concave reflector are focused 
upon selenium, the light-waves resolved 
into electrical ¢nergy, and this again con- 
verted into sound-waves in the ear re- 
ceivers. 

The Post-Glover Electrical Company, of 
Cincinnati, shows a great variety of fix- 
tures and apparatus, several show cases 
being filled with a miscellaneous assort- 
ment of appliances. The handsome bronze 
electroliers, female figures one-third life- 
size, imported from Austria, attracted at- 
tention.. This company also had some 
beautiful designs in art glass domes of its 
own make, and portable lamps. The ex- 
hibit is in charge of H. S. Kinnicutt, 
Frank Kindleberger and William Schle- 
winsky. 

J. W. Weatherington, an enterprising 
photographer from Louisville, is picking 


may 


Was 


up the dimes making very clever pictures 


on postal cards. Curious to learn how 
these effects were produced, the represen- 
tative of the Evecrricat Revrew found 
Mr. Weatherington the 
Hewitt mercury vapor lamp, which he de- 


clares is unequal for his work, costing one- 


using Cooper 


half as much as the are and giving three 
times the actinic power; it also has great 
diffusive power. 

Wandering further, in the Berninghaus 
barbers’ supplies exhibit, there was shown 
the James Barker (Philadelphia) motor- 
driven vibrator for use in massage. 

The special committee on electrical ex- 
hibits is as follows: Frank D. Lawrence, 
J. C. Hobart, Luke Lilley and J. A. 
Brett. RA. ws 





Osram Lamps. 

The following particulars have appeared 
in a number of foreign journals regarding 
the Osram lamp, which is being introduced 
by the Deutsche Gasgliihlicht Aktien 
Gesellschaft. The lamps are rated at from 
thirty-two to fifty candles, and are put out 
for pressures from 100 to 130 volts. Their 
efficiency is said to be one watt per candle, 
and a life of 1,000 hours is claimed for 
them when running at the correct volt- 
age. Tests made by the Physikalische 
Technische Reichsanstalt with certain of 
these lamps rated at thirty-two candle- 
power showed a decrease of about three per 
cent in the light after burning for 1,000 
hours. With the higher-candle-power 
lamps a still smaller falling off was found. 
The lamps are said to give the same light 
whether used on direct or alternating-cur- 
rent circuits. During the Reichsanstalt 
life tests the circuit upon which they were 
running was operated under ordinary com- 
mercial conditions, and the voltage varied 
from two to three per cent. Little or no 
appreciable variation in the brillianey of 
the lamps is noticeable under these varia- 
tions. The accompanying diagrams have 
been drawn from the Reichsanstalt tests. 
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Colorado Electric Light, 
Power and Railway 
Association. 

The convention of the Colorado Electric 
Light, Power and Railway Association 
will be held at Denver, Col., September 
18, 19 and 20. A number of features have 
been arranged for, and the following 
papers have been announced: “Voltage 
Regulation,” Leonard Wilson; “The Use 
of Polyphase Motors in Outlying Dis- 
tricts,’ W. A. Carter; “Profitable Com- 
mercial Cooperation,” J. Robert Crouse; 
“The Lighting of Small Stores,’ J. R. 
Cravath; “Water-Type Lightning Arrest- 
ers,’ A. M. Ballou; “Transformer Testing 
and Line Records for Transformers,” E. 
P. Dillon; “Steam Turbines,” C. C.-Chap- 
pelle. 
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A Self-Regjstering Electric Target. 


A self-registering electric target de- 
signed by Colonel George A. Peters, of 
Toronto, Ontario, was exhibited at the 
Bisely rifle ranges, during recent target 
practice at Bisely, England. The par- 
ticular apparatus shown there was to mark 
a four-foot target used in competition at 
200 yards. The target consists of a target 
plate of solid one-half-inch steel. This is 
carried on four hinged brackets supported 
by a frame bolted to a foundation platform 
of heavy timber. The front of the main 
frame carries a milled steel plate one-half 
inch in thickness, forming a carrier for 
the recording hammers, which vary in 
number from sixty-one, in a target four 
feet in diameter, to 173 for a six-foot tar- 
get employed for greater ranges. This 
plate is pierced by a series of oblong holes, 
through which the ends of the hammers 
project. The hammers are supported on 
pins, and, due to their weight, rest against 
the target plate. When thrown backward 
they make contact with brass plates, each 
thus closing a circuit through a wire, 
which drops a shutter on the announcing 
board. The distance between the hammer 
or supporting plate and the target plate 
can be varied to correspond to different 
service charges or different ranges. It is 
made so that a hammer will be thrown 
whenever a bullet strikes within a three- 
inch circle of the point of contact of the 
hammer with the target. There is one 
electrical circuit for each hammer and 
annunciator, and they are put up as an 
ordinary telephone cable. When a bullet 
strikes the target plate, if directly over 
a hammer, it throws this up and com- 
’ pletes the circuit. If midway between two 
hammers, it will throw both, thus indicat- 
ing the position struck; or it may throw 
three or more. In any event, the number 
thrown will, by means of the correspond- 
ing drops at the indicating board, give an 
accurate idea of the point struck—Ab- 
stracted from Engineering (London), 
August 17. * 


Construction of Squirrel-Cage 
Armatures. 


The types of construction of squirrel- 
cage armatures employed by the various 
large electrical manufacturing companies 
of the world are described here by A. G. 





Ellis. 


familiar. 


A number of these are very 

The use of the cast-iron spider 
In the 
smaller sizes the iron stampings are slipped 
directly on the shaft. The greatest varia- 
tion in construction is in the method of 
making end connections. One company 
uses a solid ring drilled to fit the rotor 
conductors, which are inserted in the holes 
and then riveted up on the outside and 
turned smooth. Another uses a flattened 
ring which is slipped into slots milled in 
the ends of the conductors. Both of these 
give strong structures, and the latter a 
good cooling surface. The Allmana Sven- 
ska Elektriska Aktiebolaget, of Sweden, 
uses a peculiar construction. The ends of 
the rotor conductors are carried well out 
and then connected together by weaving a 
small copper wire around them. This 
wire is carried from conductor to conductor 
and is given one turn around each. The 
last few turns are then sweated to the 
conductors. This gives a strong construc- 
tion with large cooling area. It has the 
advantage that, if desired, some of the 
outer turns may be taken off and thus the 
resistance of the connection be increased. 
The Alioth Company, of Switzerland, 
employs a ring having two series of pro- 
jecting lugs upon it, leaving radial spaces 
between. The conductors are bent down 
into these spaces, and the lugs are bent 
alternately right and left over them. A 
construction used some time ago by the 
Svenska company consisted of a small 
ring in which radial slots were milled. The 
ends of the conductors were left long and 
bent down and fitted into these slots. The 
construction usually adopted in this 
country, which is a flat ring to which the 
conductors are bolted, is also widely em- 
ployed in Europe.—Abstracted from the 
Mechanical Engineer (London), August 
18. 


in the large sizes is universal. 
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Electrical Plant of the King Edward 
Bridge, Newcastle-on-Tyne, 
England. 

On July 10 the new bridge known as 
the King Edward Bridge, on the North- 
eastern Railway at Newcastle-on-Tyne, 
England, was opened. On interesting fea- 
ture in the construction of this bridge 
was the employment of electrical power 
throughout. Electrical derricks, an elec- 


trical conveyer, and electric power for 
driving the air-compressors were all used. 
The bridge consists of four spans and the 
total amount of steel work is 5,872 tons. 
A generating station was built and 
equipped with two direct-connected gen- 
erators delivering each 750 amperes at 440 
volts, and three smaller sets for supplying 
lights. Steam was supplied from loco- 
motive boilers. The distributing system 
is divided into two parts, one for the cais- 
son work, the other for the outside ap- 
paratus. Each caisson was provided with 
three shafts and was served by a five-ton 
electric derrick. The air-lock doors were 
heavy, and, for convenience, were operated 
bv small electric motors. Compressed air 
was supplied by three compressors, each 
having cylinders fifteen inches in diam- 
eter and thirty-six inches stroke, running 
at ninety revolutions per minute. Each 
of these compressors was driven through 
gears by means of a 125-horse-power 
shunt motor. A cableway was erected 
across the river for delivering material at 
the piers. The span was 1,520 feet, and 
the carriage was served by a 100-horse- 
power motor. The cableway was capable 
of handling loads of ten tons, and, alto- 
gether, carried 40,000 tons of material. 
For constructing the spans a fifteen-ton 
gantry crane was used. This crane was 
fitted with shunt motors operated on the 
regenerative system. In addition to the 
machinery mentioned, the pumps, con- 
crete mixers, mortar mills, saws and other 
tools were all electrically driven.—Ab- 
stracted from the Electrical Review (Lon- 
don), August 17. 
e 

The Limitations of the Ballistic 

Method for Magnetic Induction. 

During the investigations into the mag- 
netic properties of pure electrolytic iron 
which are being carried out by Professor 
C. F. Burgess, of the University of Wis- 
consin, it was found that great care is 
necessary in employing the ballistic 
method, and it became necessary to exam- 
ine this method for sources of error and to 
see if it might not be improved. The 
chief error seemed to be due to magnetic 
viscosity, and such a source of trouble 
has been noted by various other writers 
on the magnetic properties of iron. It 
was found, however, that while this trouble 
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did exist, it was not alone responsible for 
the errors which crept in—crrors which in 
some cases amounted to nearly fifty per 
cent. A convenient way of applying the 
ballistic method by the step-to-step proc- 
ess consists in arranging the apparatus 
with fixed constants and varying the cur- 
rent, through the magnetizing coils by 
varying the applied potential. It was 
found that this method introduced an 
error, due to the time constant of the 
magnetizing circuit, and better results are 
obtained if a constant voltage be em- 
ployed and the current be varied by vary- 
ing the resistance in this circuit. In this 
way, when the currents are low, the re- 
sistance is high and the time constant 
small. In the step-by-step method errors 
are cumulative, and to get around this 
difficulty the process was changed some- 
what in the following way: The magne- 
tizing circuit was arranged so that, by 
closing one switch, a current would be 
sent through the magnetizing coil suf- 
ficient to carry the iron up to full satura- 
tion. Then, by closing a second switch 
and opening the first, the current was sud- 
denly decreased from the former value 
to that at which a reading was desired. 
This method is more laborious than the 
other, but it gives values for the induc- 
tion several per cent higher than the other, 
and a hysteresis area about eighteen per 
cent larger. The effect of the galva- 
nometer period was also investigated, and 
it was found that with a period of five 
and one-half seconds the viscosity of the 
iron caused the reading for the induction 
to be considerably lower than when the 
period was fifteen seconds.—Abstracted 
from the Physical Review (Lancaster), 
August. 
SI] 

Electricity Applied to Rolling Mills. 

In concluding a long communication 
on the application of electric power to roll- 
ing mills, M. Creplet considers first the 
amount of work necessary to be done in 
rolling ingots out into different shapes, 
and then examines certain methods of 
applying motors for this difficult service. 
In one of these a so-called power equalizer 
is employed. This consists of a booster 
exciter, the armature of which is con- 
nected in shunt with the series fields of 
the main driving motor (this motor being 
a compound machine), while the field- 
winding of the booster is connected across 
the main source of supply. The object 
of this machine is to enable the series 
field of the main motor to be varied either 
at the will of the operator or automatic- 
ally, so that the speed variation of the 
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main motor may be greater than that 
which would occur normally. For ex- 
ample, running as a cumulative compound 
machine, the speed of the main motor 
varies from 320 to 275 revolutions, with 
a variation in the armature current of 
from 200 to 800 amperes. If, however, 
the armature current were increased to 
1,000 amperes, the speed would fall to 
232 turns. By means of the booster the 
additional 200 amperes required through 
the compound winding to reduce the speed 
to the lower figure may be obtained. This 
arrangement then enables the motor to 
operate as a compound machine at speeds 
lower than it would develop normally. 
This feature is important, since the 
amount of work required in rolling dif- 
ferent sections varies considerably. The 
regulator is mounted on the motor shaft, 
and a commutating switch is provided, 
enabling it to increase or decrease the 
current flowing through the series field. 
A table is given, showing the power re- 
quired to roll various sections, the dimen- 
sions of which are noted. In all cases 
the total power required is considerably 
greater than that actually expended on 
the section. To roll a simple round bar 
weighing about thirty pounds to the yard 
requires twenty-seven and one-half kilo- 
watt-hours per ton actual energy, 4.5 kilo- 
watt-hours of which are useful. To roll 
a sheet weighing about two pounds to the 
yard requires an expenditure of 125 kilo- 
watt-hours actual energy per ton, 62.5 of 
which are useful. The table indicates 
that the efficiency varies, according to the 
sections and to the method of handling 
them, from thirty-three to sixty-five per 
cent.—Translated and abstracted from 
the Bulletin of the Association des In- 
genieurs Electriciens (Liege), August 1. 
. 

Electrical Machinery for Mines. 

The use of electrical methods and ap- 
paratus in mining work has been increas- 
ing notably during the last few years. The 
advantages of this system are well recog- 
nized, but in its use, particularly in fiery 
mines, certain safeguards must be taken 
against fire and explosion. This phase of 
electrical machinery in mines is dwelt 
upon in this article by George Farmer. 
The author frankly admits the economy 
of the system as compared with other 
methods of transmitting and applying 
power, but contends that there is danger 
accompanying the use of the electric motor 
in mines where fire damp exists. He con- 
siders that the use of electric power trans- 
mission should be attended with the strict- 
est care and that foresight should be ex- 
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ercised before putting in an electric plant. 
The prevention of ignition of mine gases 
from electrical machinery has been made 
the subject of exhaustive experimental 
investigations in Great Britain and Ger- 
many. The latter country took up the 
matter as long ago as 1885, and five years 
later a series of investigations was made 
by the French government. In Great 
Britain galleries were constructed above 
ground and fitted with mining apparatus. 
These were then filled with mixtures of 
explosive gases in order that the appli- 
ances should be subjected to the worst 
dangers apt to be found in mines. The 
dangers from electrical machinery under- 
ground lie principally in the possibility of 
sparking and consequent ignition of ex- 
plosive mixtures. The most common 
remedy for fiery mines is a free circula- 
tion of air, but this can not always be 
guaranteed. It is therefore necessary to 
take precautions at the motor to prevent 
ignition. Gauze coverings of the commu- 
tator, while in most cases effective, can not 
be relied upon if the surrounding air pro- 
vides a continuous explosive mixture at 
the commutator; nor can completely en- 
closed motors be depended upon. The 
following suggestions are made for secur- 
ing the greatest degree of safety when in- 
stalling electrical machinery in mines: 
All motors should be placed on a good 
solid foundation, so as to reduce vibration 


to a minimum, and thus avoid a frequent 
cause of sparking. For coal-cutting ma- 
chinery the tracks should be laid carefully 
and solidly. It is very important to keep 
the motors scrupulously clean, free from 
dust and superfluous oil, and it is an ex- 
cellent plan to make ample allowance all 
through the plant. Avoid cheap apparatus 
and make the machine suit the conditions 
of the mine, at the same time making the 
conditions of the mine as easy and safe as 
possible for the machine.—Abstracted 
from Casster’s Magazine (New York), 
September. 
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Detroit River Tunnel Con- 
tract Awarded. 


The contract for the tunnel under the 
Detroit river, to be used by the Michigan 
Central Railroad, has been awarded to 
Butler Brothers Hoff Company, New 
York city. Several alternative plans were 
submitted by the railroad company, that 
selected by the contractor being the one 
designated as design A, though this has 
been modified somewhat. In this design 
the previous material underlying the river 
is to be replaced by an imperfectly water- 
tight material of concrete placed under 
water, through which, without the use of 
shields, the tunnel proper may be con- 
structed. The date set for the completion 
of the tunnel is June 1, 1909. 
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NEW BUSINESS: HOW TO GET IT AND HOW into sections or districts, with the list of These weekly sheets quickly indicate 


TO KEEP IT, AS APPLIED TO A 
LARGE CITY.? 


BY FRANK M. TAIT, DAYTON, OHIO. 


Time was when the average central 
station man was bending every energy to 
secure the lowest possible generation and 
distribution costs of his current and the 
greater problem of securing a larger vol- 
ume of desirable was not the 
leading question it has become the last 


business 


few years. 

To-day the central station man is ask- 
ing how he may improve the power factor 
of his plant, and what are the best means 
of procuring the desirable new business, 
and when it has been obtained how he may 
best retain it and encourage the further 
use of electricity after it has been connec- 
ted to the system. 

These questions are ones that must be 
very carefully considered, and a plan of 
action to produce quick results must de- 
pend upon the past performances in the 
particular town or city considering the 
problem. 

Assuming that the getting of new busi- 
ness has not been followed in a systematic 
manner or perhaps not at all, and the re- 
sults obtained meagre or not satisfactory, 
it will be necessary to make a fresh start. 
If the company does not possess a com- 
plete card index of the town, active young 
men of pleasing address should be sent 
out to make a building to building can- 
vas to procure the data necessary to com- 
pile a complete card index showing the 


stvle of house, location, owner of same and - 


his business, tenant and his business, 
whether the house is wired or piped, if the 
fixtures are in, and when possible, the feel- 
ing of the tenant toward the electric light 
company and the use of its current. 
These cards should also bear the date and 
the name of the canvasser. When the 
cards are carefully taken and properly 
filed, they form a true guide to the whole 
field desired to be worked for better and 
for more electric business. 

After the card has been obtained a com- 
plete list should then be made from same, 
indicating the building, etc., that seem to 
offer the best opportunities for business. 
The town or city should then be divided 





r read before the Ohio Electric Light Associa- 


1 Pa 
ut-in-Bay, August 22. 


tion, 


prospects located in each district and tab- 
ulated. The next problem is to secure a 
proper type of canvasser to solicit the 
business in each district, and this part of 
the central station scheme is a difficult 
one, for it is soon learned that good solici- 
tors are hard to obtain, and it is acknowl- 
edged that a first-class canvasser, who can 
close good business every day, is one of the 
most important about the 
whole central station system. 

A satisfactory method is to employ 
bright, energetic, clean-cut young men of 
pleasing address and courteous manner 
and carefully train them for the position 
of canvassers. 

The new canvasser should be placed in 
the several departments of the company 
until he obtains a good insight into the 
requirements of first-class electrical serv- 
ice and thoroughly appreciates the neces- 
sity of observing the details that go to 
make up the satisfactory electric current 
he is to sell. 

When the candidate has advanced far 
enough in the operating and complaint de- 
partments he should be turned over to the 
chief canvasser or other official who has 
charge of the new business department, to 
be further coached along the line of his 
duties and then sent out for a few days, in 
company with an experienced canvasser, 
that he may observe the method of ap- 
proaching prospective customers, argu- 
ments used, etc. He should then be given 
a district and started off to produce the 
proper amount of profitable new business 
required of him. 

In order to keep an accurate record of 
what each canvasser is doing, it is very 
necessary to have them fill out daily an 
accurate report blank, and these daily 
blanks must be correctly kept and the re- 
sults obtained by each man should be 
tabulated each week, showing the names 
of parties called upon, number of con- 
tracts closed, reason for not closing all of 
them, amount of new business added to 
old customers, expense items, etc. From 
these weekly sheets may be readily learned 
the percentage of contracts closed to calls 
made, the cost per call, per contract closed, 
per kilowatt of new business obtained, or 
in any particular way the data may be de- 


personages 


sired. 


the men who are producing the business, 
and by properly alloting the districts, no 
trouble will be found in producing satis- 
factory results all around, and the canvas- 
ser who does not put in good substantial 
work in his district can not escape the 
weekly inquiry. 

Each canvasser should be paid a definite 
weekly salary, and at the end of stated 
periods, should receive an additional re- 
compense, in the way of commission or 
bonus, based on the value to the lighting 
company of the new business he obtains. 
Further rewards should also be offered to 
the canvasser making the highest record 
in a given time. The districts covered by 
the various men will indicate the proper 
method of handling this feature of the 
new-business department. 

To facilitate the efforts of the canvas- 
sers, it is desirable, if possible, that a room 
be especially devoted to their use. Every 
morning, the first hour should be given 
over to the discussion of the past day’s 
trials, troubles and tribulations and a full 
and frank talk on the best ways and means 
of obtaining better results and of avoiding 
past difficulties, should be engaged in by 
the respective canvassers and the chief 
canvasser, superintendent or whoever is 
responsible for the new business of the 
company. These meetings are a great 
help and with the proper man at the head 
of the canvassing department will fill the 
men with enthusiasm for each day’s work. 

To afford the canvassers and other men 
about the plant, as well, an opportunity 
for studying the theoretical as well as the 
practicable side of the business and make 
them better salesmen and workmen, every 
company should feel able to purchase a 
number of the best books published on the 
various branches of the business and also 
keep on file the leading electrical maga- 
zines, journals, ete. 

The men should be encouraged in their 
desire for more knowledge of the business 
they are engaged in and nothing helps 
promote this spirit more than to have 
meetings in the evenings at regular inter- 
vals at which meetings a talk may be given 
by the superintendent or any man in the 
company who is capable of affording in- 
formation along any line of the business. 

Pertinent questions should be solicited 
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from the men and all should feel that 
their interests and the lighting company’s 
interests are the same. Efforts spent 
along these lines will be liberally repaid 
by the higher quality of work performed 
by the men and the larger amount of good 
new business obtained by the canvassers. 

The number of canvassers that may be 
used to advantage will depend upon the 
locality and in some places it is found 
desirable to have special men in addition 
to the regular canvassing force. These 
special men may be experts along the line 
of electrical signs, cooking and heating 
apparatus, decorative and window light- 
ing, etc., others the 
chief canvasser or superintendent is usual- 
ly a man capable of looking after this 
special work. 

To further facilitate the canvassers’ work 
it is desirable to have advertising that will 
keep the lighting company’s product con- 
stantly before the public. This result 
may be partly accomplished by the local 
newspapers and satisfactory space should 
always be purchased and attractive, timely 
inserted and frequently changed. 
The newspapers will also be likely to be 
friendly to your company if this medium 
is used, 

To enable the canvasser to get to the 
man who is thinking about wanting elec- 
tric current, the follow-up scheme of in- 
These let- 
ters should be written in a clean-cut stvle 
with as few words as possible and sent to 
the merchant, manufacturer or tenant and 
enclosed with each letter a stamped re- 
turn postal card ready for return if they 
are interested. These letters should be 
mailed to a well-selected list compiled 
from the card index and should be sent 
at intervals close enough to keep the mat- 
ter ever before the prospect until he finally 
decides to investigate and returns a postal 
card and the canvasser’s opportunity ar- 
rives, 

All envelopes leaving the electric light- 
ing company’s office and going to con- 
sumers or others in the territory covered 
by your mains should always carry a 
dodger or booklet, relating to some ap- 
pliance for the economical use of electric 
current, and the leading manufacturers 
of these appliances are now furnishing, 
gratis, quantities of their booklets with 
the lighting company’s name printed on 
same. 

All construction work, wagons, tool- 
boxes, ete., should be properly decorated 
with banners or labels calling attention 
to the use of your product, and no oppor- 
tunity should be lost sight of in keeping 
your commodity in the public eye. 


power, while in 


copy 


dividual letters is a good one. 


ELECTRICAL REVIEW 
A convenient and very satisfactory 
method ‘of keeping before the public day 
and night is the use of prominent bill- 
boards in the various districts and have a 
concise advertisement printed on same 
and by means of trough reflectors il- 
luminate the bill-board at night. 

The use of electric signs for advertis- 
ing the company’s business is also a good 
means of burning the lighting company’s 
product into the public mind. Both of 
these methods indicate to other advertisers 
the value of electrically lighted signs and 
bill-boards and indicate new business in 
this direction. 

It is this publicity and constant pound- 
ing of the word “electricity” into the 
minds of the public that brings a central 
station business. When a manufacturer’s 
steam plant breaks down and he wonders 
what he can do; when a kerosene lamp ex- 
plodes and the user wants safer light; 
when the decorator sends in a large bill for 
retouching walls in a residence and the 
owner thinks of a light that will not smoke 
and disfigure paperings and _ tapestries, 
then it is that the constant hammering of 
these advertisements, letters and canvas- 
sers’ efforts has its effect and the electric 
current its reward. 

To assist the canvassers, exploit the 
use of current during the daylight hours, 
and it is well to arrange that they may 
offer appliances like electric sad-irons, 
sewing-machine motors, vibrators, ete., on 
a free trial basis for two weeks or more 
with the understanding that the appliance 
will give satisfactory and economical re- 
sults during the trial and allow the cus- 
tomer the privilege of purchasing same at 
the end of the trial at about cost price or 
return to the company without expense 
if they are not satisfactory and merely 
pay for the current consumed during the 
trial. It is a fact that very few trial in- 
stallations ever come back on the company. 

It will be well to remember in this con- 
nection that a canvasser should see to it 
that the trial user thoroughly understands 
the proper use of the appliance, and the 
trial should be carefully watched to this 
end by the canvasser concerned. 

With all the advertisement and follow- 
up systems, dodgers, bulletins, ete., it is 
necessary that the canvassers follow up 
every possible clew to new business and 
present the matter in the proper light 
personally, for there is nothing as good as 
the personal interview by a clever can- 
vasser. 

When new business has been obtained 
and connected to the lines the central sta- 
tion should then make the satisfactory 
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service of the customer its particular ob- 
ject of attention. 

A polite letter of appreciation should 
always be mailed to every new customer 
and enclosed with his approved copy of 
the electric current agreement, and the 
anxiety of the lighting company to give 
absolutely satisfactory service at all times 
and to every one on the line should be 
touched upon in this letter. 

The canvassers responsibie for the new 
business should inquire of the new user 
after it is in use a few weeks if everything 
is satisfactory and as represented, and also 
remind the customer that the company is 
always waiting to do the right thing if the 
service requires any attention from any 
cause whatever. 

The complaint department of every 
lighting company bears a vital relation to 
the keeping of new business and the en- 
larging of the old business. Those in 
charge of the same should be diplomatic 
and courteous to a high degree and fully 
posted on the policy of the company. 
Telephone calls or complaints relating to 
the service should always be handled in- 
telligently, promptly and courteously. 

Every complaint received should be at- 
tended to at the earliest possible moment, 
and it should be the aim of every person 
connected with the lighting company to 
give the customer entire satisfaction. 

This may be a difficult proposition in 
some instances, but it is a matter of record 
that special effort along this line always 
pays the lighting company, and too much 
stress can not be laid upon this particular 
point. 

While this fit the re- 
quirements of all lighting companies, the 


paper may not 
scheme noted, enlarged or curtailed, as 
may be needed by the size of the district 
found 
Human nature is nearly the same every- 


covered, will be satisfactory. 
where, and the central station man who 
will see to it that every person in his 
company, the president down, 
studies the interests of the customers, at- 
tends to their complaints promptly and 


from 


satisfactorily, renders honest and good serv- 
ice, properly rewards the canvassers who 
bring in the business, will soon find as 
much new business and enough enlarge- 
ment of the old business as the most ac- 
tive electric lighting man can take care 
of in a rapidly growing power plant. In 
addition to this, think of the possibilities 
for a large business in any community 
served by a central station that has the 
confidence of the entire public and the 
business good will of the individual citi- 
zens. 
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HCK Instantaneous Electric 
Water-Heater. 

In the earlier type of electric heaters, 
the heating element, usually consisting of 
a resistance wire wound upon a suitable 
insulating frame, was placed within the 
tool or appliance to be heated. A certain 
amount of air space always surrounded the 
heating element, therefore the heat was 
never transmitted directly to the heating 
surface of the appliance. This indirect 
transmission of heat from the heating unit 
was found to be extremely inefficient, and 
the efficiency of the heater was further re- 
duced on account of the limited tempera- 
ture at which the resistance wire could be 
operated in the air. 

Both the efficiency and the lasting qual- 
ities of the modern electric heating appli- 
ances have been materially improved by 
imbedding the heating element in an in- 
sulating compound which protects it from 
the atmosphere, permitting a much higher 
temperature than would be possible in the 
open air. The insulating compound, in 
addition to insulating and protecting the 
heating wire or strip, also serves as a much 
better medium than the air for transmit- 
ting the heat to the heating surface of the 
appliance, with which it is in direct con- 
tact. 

Keeping the above in mind, and after 
considerable experimenting, and many 
tests conducted during the past year, the 
Ii. C. K. Company has produced a new 
form of electric heater for heating water 
instantaneously. 

[t was found during the tests that it 
would be impossible to heat water instan- 
taneously by any other method than direct 
contact between the water and the heat- 
ing element. This form of heater was 
then developed, but while the efficiency 
could be maintained extremely high and 
the heating of the water could be made as 
rapid as desirable, the life of the heating 
element depended altogether upon the 
presence of the water. The problem was 
solved when an automatic cutout was ap- 
plied to the electric water-heater which 
would interrupt the current when the 
water ceased to flow, or if the flow should 
he reduced to such an extent that the 
water in the heater would boil. 

At first sight, it might appear that the 


water flowing through the heater around 
the heating coil would introduce a ground 
on the electric system. This is, however, 
not the case, as insulating joints are pro- 
vided at top and bottom of the heater tube 
and the resistance of the water is suffi- 
ciently great to prevent any flow of cur- 
rent. Where the heater is connected to 
the regular Edison three-wire system, the 
neutral, or grounded connection, is con- 
nected to the lower part of the heater, 
which absolutely prevents any grounds, as 
there can be no difference of potential. 














HCK InstaNTANEous ELEcTRIC WATER 
HEATER. 


This is also the case where the heater is 
used on alternating systems where one side 
or the neutral of the secondary circuit is 
grounded. 

The new instantaneous electric water- 
heater consists in the main of a supporting 
box, upon which is mounted a double-pole 
quick-break switch, an insulating joint of 
special design to the lower end of which 
is attached a one-quarter-inch water-valve. 
Screwed into the upper part of the insu- 
lating joint is a bronze fitting within 
which is placed the cutout which auto- 
matically opens and closes the electric cir- 


cuit as the water is turned off and on. In 
the upper end of the bronze fitting there 
is held (in a similar manner as is a water- 
glass for a boiler) a porcelain tube, with 
one terminal at each end. Within the 
porcelain tube is placed the heating ele- 
ment, which consists of a specially de- 
signed spiral, made of a material which is 
guaranteed not to rust or corrode or be 
injured in any way by the action of the 
current and the presence of the water. At 
the upper end of the porcelain tube there 
is another bronze fitting with insulating 
joint above it which supports the spout. 
One wire leads from the switch to the 
upper bronze fitting on the porcelain tube, 
and the wire from the other side of the 
switch leads to the lower bronze fitting. 
The porcelain tube and the bronze fittings 
are surrounded by a brass tube, one and 
three-quarter inches in diameter. The 
total height of the heater from the bottom 
of the inlet valve to the top of the spout 
is twenty inches, and all fittings are nickel- 
plated and highly polished. 

The device is ornamental and can be 
placed anywhere where an electric circuit 
can be installed. 

The heater can also be furnished in 
combination with a water-tank, to be 
placed slightly above it, in which case it is 
not necessary to connect the heater with 
the water system, only connecting it to 
the electric wiring by means of an attach- 
ment plug and flexible cable of the proper 
kind. Under this condition, the water- 
heater is portable and can be installed in 
any hotel room, where it can be attached to 
the ordinary washstand. 

If the water-valve is open but the switch 
not turned on, cold water will flow from 
the heater. ‘he moment the current is 
turned on the water becomes heated, and 
by regulating the flow of the water the 
heater can be adjusted up to 200 degrees 
Fahrenheit. 

It is readily appreciable that on account 
of the electric current flowing through the 
water the heater also acts as a germ- 
killer, notwithstanding the fact that the 
water may not be brought up to any very 
high temperature. 

The standard heater requires about ten 
amperes at 110 volts, and will heat a glass- 
ful of water to 190 degrees Fahrenheit in 
forty seconds, which at the rate of ten 
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cents per 1,000 watts would cost .014 cent. 
The same heater would heat one gallon of 
water to the same temperature in ten min- 
utes for less than two cents. For an or- 
dinary washstand there would be required 
about one quart of water at about 105 
degrees Fahrenheit. The heater would re- 
quire forty seconds to heat this water, and 
the cost would be less than .014 cent. 


ELECTRICAL REVIEW 


A Large Electric Flasher. 


The illustrations appearing herewith 
will give a very good idea of what is prob- 
ably the largest load handled by a flasher 
in the country at the present time, and 
very likely the only one of its kind in 
existence in the matter of voltage. 

The work consists of two signs, the 
upper of which is single-faced, about ten 
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FLASHER FOR OPERATING 1,050 TEN-CANDLE-POWER INCANDESCENT LAMPS. 


The absence of all odors, and the 
promptness with which the apparatus per- 
forms the work, should commend it for 
use in many places, a few of which may 
be referred to as follows: for hot drinks 
at soda fountains and cafés; hot water 
for barber shops, manicuring establish- 
ments, etc.; indispensable in hospitals, 
doctors’ and dentists’ offices for an instant 
supply of hot water for general use and for 
sterilizing instruments. 

Hotels can use the instantaneous elec- 
trie water-heater in many of the rooms 
for supplying hot drinking-water, and 
in rooms where there is no running 
water the heater can be installed in 
combination with the water-tank mount- 
ed above it. In this case the heater 
dispenses with the old-fashioned water- 
pitcher, and can be mounted on the 
washstand, discharging the water at any 
temperature directly into the washbowl. 
he cost of installing the HCK system is 
less than piping a building for hot and 
cold water, and the increased revenue pos- 
sible will soon pay for the installation. 

In the home and summer cottage the 
heater is most convenient for all supply of 
hot water. Where there is a warm-water 
supply the heater is installed for all quick 
service and for drinking purposes. 

The new electric heater is made in 
several sizes, from ten to twenty-five am- 
peres at 110 volts and five to twelve am- 
peres at 220 volts, for either direct or 
alternating current of any frequency. The 
ten-ampere size will heat one glass of 
water to 190 degrees Fahrenheit in forty 
seconds, and the twenty-five-ampere size 
will heat one glass of water to the same 
temperature in fifteen seconds. 





by fifty feet in size, and is intended to 
be observed principally by passengers on 
the Union Loop, Chicago, Il]. This loop 
is used by all the elevated railroads in that 
city. 

The sign projecting over the sidewalk 
is about twenty feet from the ground, 
over the main doorway of the terminal 
station of the Aurora, Elgin & Chicago 
Railway. It is double-faced, and visible 
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forty-two circuits, twelve circuits consti- 
tuting the north side of the projecting 
sign, twelve circuits the south side of the 
projecting sign and eighteen circuits for 
the large sign on the roof. The signs have 
a metal background, painted black, and 
the letters are wood and metal combined, 
with a white-enameled face and red edge. 

There are two sets of enclosed fuse cut- 
outs, one on the live side and the other 
on the ground side, both in iron-lined 
boxes, about one foot wide by six feet long. 
One of these cutout boxes is shown project- 
ing below the bottom of the roof sign, and 
the other lies on the roof behind the 
flasher case, which also is shown below the 
upper sign. Inside the cutout cabinet, 
twelve of the fuses are bunched together 
on the live side and lead to the flasher, 
twelve more are bunched in another group 
and lead to another section of the flasher, 
and the other eighteen are bunched in a 
third group, leading to the remaining sec- 
tion of the flasher. All wiring is in iron 
conduit throughout the work. 

The flasher case is about seven feet long, 
twenty-four inches high and eighteen 
inches deep, has a sloping roof covered 
with galvanized iron and is weatherproof 
throughout. Inside it is lined with as- 
bestos, which in turn is covered with gal- 
vanized iron. It opens from the front 

















Two LarGE FLASHED Siens, CONTAINING 1,050 TEN-CANDLE-POWER INCANDESCENT LAMPS. 


for long distances both north and south 
on Fifth avenue. The upper sign is on 
the roof of the terminal station, which is 
below the elevated structure. The two 
signs combined contain about 1,050 ten- 
candle-power lamps, wired in series of 
fives. Sixteen-inch letters are used through- 
out. The three signs are divided into 


with a hinge door that drops down its en- 
tire length and is mounted on a light 
trestle about four feet high placed on the 
roof. 

The flasher is known as a No. 3110 
Dull’s series carbon flasher and was made 
by the Reynolds-Dull Flasher Company, 
177 Adams street, Chicago, Ill. Although 
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the illustration seems to indicate a large 
number of switches, there are only three 
switches proper, having six, six and seven 
blades respectively. Each gang of blades 
is worked in unison, that is, there is one 
common yoke connecting them together in 
such manner as to cause all in each gang 
to be raised and lowered simultaneously 
by means of two cams on the main shaft. 
The diagonal bus strips shown in the back 
of the flasher are for connecting the vari- 
ous single switches of the gang in series. 
The current is taken in on the upper half 
of the left-hand switch and then travels 
through each individual blade in series 
before being taken out at the lower half 
of the switch on the right-hand side of 
the gang. Thus it will be scen that the 
current travels through six blades mounted 
When 


the gang switch drops to open the circuit 


together and connected in series. 


the current is broken by six air-gaps at 
once. The three group switches are op- 
erated by cams which are one-half of a 
circle and raise and lower the blades in 
succession, giving the following sequences: 
the large sign on the roof is thrown on, 
and before that goes out the north side of 
the projecting sign is thrown on. Before 
the latter goes out the south side of the 
projecting sign is thrown on and the large 
sign is thrown off, and the large sign is 
thrown on again before the south side of 
This 


gives a light on the sidewalk equivalent 


the projecting sign is thrown off. 


to one and one-half signs burning at all 
times and effects a flat saving of fifty per 
cent in current, at the same time giving 
twenty-four changes per minute in the 
three signs to attract attention. 

An excellent feature in connection with 
the operation of this flasher is as follows: 
When the service switch is thrown off 
slowly it will hold an are four inches long, 
but when the flasher opens the same cir- 
cuit it will not hold an are on the gang 
switches greater than three-sixteenths of 
an inch, or, a total of one and one-eighth 
inches in the flasher will break the are 
perfectly, while the service switch will 
hold the are for the same load at more than 
three inches. 

The flasher itself is twelve by fifty-six 
inches on the base, ten inches high, and is 
driven with a one-twentieth-horse-power, 
110-volt motor, in series with four sixteen- 
While the flasher at 
present is handling 1,050 ten-candle-power 


candle-power lamps. 


lamps at 600 volts, its construction is such 
that any number of lamps can be added 
up to a total of 5,000 four-candle-power 
lamps or the equivalent. 
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New Navy Department 
Test Set. 

The Queen G. S. portable test set illus- 
trated herewith is a type recently put on 
the market to meet the revised Navy De- 
partment portable testing set specifica- 
tions, which have been altered consider- 
ably and made much more exacting than 
heretofore, 

The arrangement of this set has there- 
fore been made with not only these speci- 
fications in mind, but also with a view to 
securing the maximum portability with 
due regard to convenience in mechanical 
arrangement, while the connections of cir- 
cuifs are such that a large variety of tests 


QvuEEN G. S. PortTaBLE TEST SET. 


beyond those indicated in the government 
It, there- 
fore, forms an ideal set for the use of 
telephone and telegraph companies, elec- 
tric light and power stations and electrical 


specifications may be executed. 


engineers who find it necessary to make a 
wide variety of measurements and prefer 
one complete testing instrument to a 
large number of individual pieces. 

It consists in general of a Wheatstone 
bridge with a 1, 10, 100 and 1,000-ohm 
coil in each arm. The rheostat consists of 


ten coils of units, tens, hundreds and 
thousand denominations, the last or tenth 
coil being added for convenience in check- 
ing up the next higher series of coils; that 
is, the ten coils in the unit row in series 
can be checked with the first coil in the 
ten row, and likewise the tenth ten-ohm 
coil can be checked against the first 100- 


ohm coil, ete.; an operation which con- 
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firms the accuracy of adjustment, but one 
not possible to execute in a decade set 
where each row consists of but nine coils. 
The bridge and rheostat are properly 
connected to an improved D’Arsonval 
galvanometer, dead-beat and of such high 
sensibility that a change of one-tenth of 
one per cent in the rheostat when meas- 
uring resistance of approximately 1,000 
ohms value will give a decided galva- 
nometer deflection. The needle is free 
from outside magnetic influences and so 
balanced that the test set can be used in 
practically any position; it is also pro- 
vided with an adjustment lever so that the 
pointer of the galvanometer can also be 
made to indicate zero. 
The battery consists of 
six chloride of silver cells 
that 


one or number up to six 


connected so an\ 


in series may be used, 
while a pair of binding- 
posts allows the use of 
an outside battery when 
desired. 

Both the galvanometer 
and battery keys are on 
the front of the case in 
a most convenient loca- 
tion, and are made extra 
heavy with a liberal sup- 
ply of platinum iridiv: 


at the actual contact 
points. 

Binding-posts and a 
small switch allow the 


use of an outside galva- 
nometer if desired. 

A ground-post, as well 
as an auxiliary galva- 
nometer switch, is pro- 
vided so that both the Murray and Varley 
loop can be executed. The resistance coils 
in the bridge arms are adjusted to an ac- 
curacy of one-twentieth per cent while that 
of the rheostat coils is one-tenth per cent, 
the wire used being manganin and having 
a negligible temperature coefficient; all 
the spools being well shellacked, properly 
baked and aged before standardizing. To 
the hard-rubber plate, which is highly 
polished and of exceptionally good quality, 
are securely fastened the resistance coils, 
galvanometer, battery, etc., so that by re- 
moving this plate all interior parts are 
out at the same time. 

The individual cells of battery can be 
removed by unscrewing a small section of 
the bottom of the case, which exposes 
them to view, when the connections can 
be easily loosened and new cells inserted 
should this be found necessary. 

The overall dimensions of the set are 
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approximately twelve by. eight by six 
inches, and the weight is about twelve 
pounds, the case being made of polished 
quartered oak, and protected with nickel- 
»lated brass corner-pieces. 
In addition to the usual measurements 
resistance, this set can be used for 
locating grounds, crosses and other cable 
troubles utilizing either the Murray or 
Varley loop tests, while it can be used 
for insulation resistance measurements 
and numerous other tests, such as check- 
ing up voltmeters and ammeters, measur- 
ing battery resistance, ete. 

The instrument is manufactured by 
(Yueen & Company, Incorporated, Phila- 
delphia, Pa. 


e 


mee 


Results Obtained by the Gen- 
eral Electric Company’s Au- 
tomatic Feeder Regulator. 


The accompanying diagrams illustrate 
in a most interesting way the voltage regu- 
lation obtained by means of the BR type 
of automatic feeder regulator manufac- 
tured by the General Electric Company. 
The construction and operation of this 
type of regulator, as well as the type 1R 
automatic regulator made by the same 
company, have been described at length in 
ihis paper. 

In principle the BR regulator is a vari- 
able ratio transformer or compensator 


having two separate windings. The pri- 
mary or shunt winding is connected 


across the line, while the secondary or 
series winding is arranged in series with 
the line to be controlled, the regulator 
heing connected between the generator and 
the load. Voltage is maintained constant 
by automatically changing the ratio of 
turns on the transformers and thus boost- 
ing or lowering the voltage to compensate 
for the fluctuations taking place when very 
heavy power service draws large momen- 
tary currents over the alternating-current 
feeder circuits. 

The close regulation that is obtained 
with these regulators is seen by compar- 
ing Fig. 1 with Fig. 2. The charts were 
taken simultaneously with two Thomson 
curve-drawing voltmeters, one on either 
side of a type BR regulator designed to 
boost or lower the voltage ten per cent. 
The generator voltage (Fig. 1) was pur- 
posely varied over a wide range, so that the 
conditions are more severe than those usu- 
ally holding in actual service. 

In both charts the clearly defined rec- 
ord given by the Thomson curve-drawing 
instruments is well exemplified. The in- 
struments used in taking these records 
were equipped with twenty to one ratio 
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potential transformers. Therefore the 
voltage variations illustrated represent the 
actual voltage regulation obtained at the 
lamps when the feeder circuit is 2,300 
volts, since the ratio of transformation 
between the feeder circuit and the lighting 
circuit is the same as the ratio in the po- 
tential transformers, twenty to one. 


drop at the corresponding point on the 
chart of the feeder voltage. The apparent 
discrepancy in time is accounted for by 
the fact that the chart of the feeder side 
was started slightly ahead of the chart 
on the generator side of the regulator. 
The practical result of this demonstra- 
tion is the fact that a steady light can be 
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Fie. 1.—CHART SHOWING VOLTAGE VARIATIONS. 


It will be noted that the actual maxi- 
mum voltage variation on the generator 
side, during the total time of the run, was 
508 volts, or approximately 22.1 per cent 
of the normal generator voltage, 2,300; 
whereas on the feeder side of the regula- 
tor the maximum voltage variation is held 
down by the regulator to approximately 
This is true 


forty volts, or 1.7 per cent. 


obtained with incandescent lamps on a 
feeder circuit which also supplies power 
for heavy motor service. - Not only will the 
regulators maintain a uniform illumina- 
tion, but since the lamp voltage is prac- 
tically constant the life of the lamp is 
greatly increased. Both the BR and the 
IRS types of regulators are built in stand- 
ard sizes for cycles to boost and lower 








Fic. 2.—CHART SHOWING RKEGULATION—READING SIMULTANEOUS WITH THAT SHOWN IN Fie. 1. 


except at one point where the voltage vari- 
ation was allowed to exceed the capacity 
for which the regulators were designed, 
as shown by inspection of the two charts. 
The point of minimum voltage (106) re- 
corded at 5-0934 on the chart of the gener- 
ator side of the regulator (Fig. 1) is 
about 1.3 volts beyond the boosting capac- 
itv of the regulator, as indicated by the 


the voltage either five per cent, seven and 
one-half per cent or ten per cent above and 
below normal. The BR _ regulator is 
usually built in sizes from eleven kilowatts 
to twenty-two kilowatts, while the IR 
types for single or polyphase circuits range 
in standard sizes from 5.5 kilowatts to 
forty-four kilowatts. Their capacity, 
however, is practically unlimited and has 
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already been extended to 800 kilowatts. 
The General Electric Company is also 
prepared to furnish automatic regulators 
of the same general construction as the 
standard types but wound for special volt- 
ages and frequencies. 


——_-<>o— —— 


New Design of Push-Button 
Switch. 

The Marshall Electric Manufacturing 
Company, Boston, Mass., has recently per- 
fected a new design of push-button switch. 
The novelty consists chiefly in the ar- 
rangement of the lug fastening which 
adapts this switch to all standard conduit 
boxes and permits the use of the Marshall 
and standard plates without alteration. 
The chief feature, however, is the patented 
fibre false plate which is sent out with all 
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of these switches, protecting the switch 
mechanism from all plaster and dirt, which 
is a great source of switch trouble while 
the building is being finished and before 
the permanent plates are attached. This 
feature has been highly recommended by 
prominent architects and engineers. 

These switches are carried in stock at 
the New York office, 227 Fulton street, 
and the Chicago office, 169 Adams street, 
as well as at the Boston works. 


——__~-->e—___“—_ 


The “Young” System of Sig- 
naling for the Philadelphia 
& Western Railway. 


The General Railway Signal Company 
has been awarded the contract for the com- 
plete automatic block signal equipment for 
the Philadelphia & Western Railway. This 
road runs from the terminus of the Phila- 
delphia subway elevated structure, par- 
allel to the Pennsylvania Railroad mail 
line, due west for twelve miles. The road 
is double track, but the right of way pro- 
vides for four tracks eventually. 

Signals will be spaced one and three- 
quarters miles apart, and all signals will 
be provided with an overlap of about 2,000 
feet. 


ELECTRICAL REVIEW 


With the system to be installed on the 
Philadelphia & Western Railway an alter- 
nating current is used to supply the track 
circuits, and inasmuch as the trans- 
formers used for this purpose have an un- 
limited amount of power back of them, it 
has been found possible, where alternating- 
current track circuits are used, to operate 


fe 
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The Lincoln Variable-Speed 
Motor. 

The Lincoln Electric Manufacturing 
Company, Cleveland, Ohio, has placed 
upon the market a variable-speed motor 
for which a wide variation in speed is 
claimed. The company asserts that with 
the peculiar design of this motor it is 
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SECTIONAL VIEW OF LINCOLN VARIABLE-SPEED MoTor. 


blocks three miles in length, without cut- 
ting the section. It is essential in inter- 
urban roads operating on say five to ten 
minutes’ headway to extend the length of 
the blocks from a mile and a half to two 
or even three miles in length, and this is 
made possible by the development of this 
alternating-current system. If the sys- 
tem were limited to short sections, as on 
steam roads, the cost of cutting these sec- 
tions, involving the use of additional re- 
actance bonds, etc., would in a way be pro- 
hibited. 

The two-rail system will be employed ; 
that is, both of the traffic rails will be 
available for the return of the propulsion 
current. 

The alternating current for the opera- 
tion of the signal system will be obtained 
from transformers in the main generating 
station, stepping down from 19,000 to 
2,300 volts. This current is carried by 
a special transmission line the entire 
length of the road, and at signal locations 
this 2,300-volt current will be further re- 
duced to fifty volts, which in turn will 
operate the track circuits, signal motors, 
signal lamps, relays, etc. While the main 
transmission line of the road is twenty- 
five cycles, the signal apparatus will also 
be operated at twenty-five cycles, the same 
as is being done by the General Railway 
Signal Company in its installation for the 
New York Central & Hudson River Rail- 
road electric zone installation. 


possible to obtain ranges in speed varia- 
tion as high as ten to one. The design of 
the motor provides for the withdrawing o! 
the armature from the influence of the 
field poles, decreasing the field area ani 
magnetic flux, increasing the air-gap and 
resistance, permitting an increase in 
speed. A conical armature is used which 
gives a rapid increase in the air-gap and 
a greater increase in speed for a given 

















LINCOLN VARIABLE-SPEED ELECTRIC Motor. 


lateral adjustment than is possible with a 
cylindrical armature. 

To accomplish this the company has 
perfected a thrust bearing which supports 
the commutator end of the armature, 
carrying an annular ball bearing to take 
both thrust and radial loads. The thrust 
bearing is actuated by a split lever having 
a central pull on opposite sides of the 
bearing, the movement of the lever being 
accomplished by means of a screw mechan- 
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iom and hand wheel. This is well shown 
in the accompanying illustrations. A 
spring around the lever connecting rod is 


of the machinist, who can secure any in- 
crease or decrease in speed that the work 
in hand may demand. 


tended with more than ordinary difficulty. 
Its practicability is based upon its record 
in actual operation. Every feature—the 

















LINCOLN VARIABLE-SPEED INDUCTION Motor, MOUNTED ON SIXTEEN-INCH SHAPER. 


-o adjusted as to balance the magnetic 
puli of the armature. 

So far as installation is concerned, the 
machine is a two-wire, direct-current, 


The efficiency claimed is high, compar- 
ing favorably with good constant-speed 
motors. The efficiency at full load on a 
five-horse-power, five-to-one motor is said 

















LINCOLN VARIABLE-SPEED INDUCTION Motor, MouNTED ON TwENty-INCcH REED LATHE. 


shunt-wound motor. This system admits 
of speed variation inside the motor, do- 
ing away entirely with a controller and 
its accompanying resistance. The speed 
variation is under the immediate control 


to show by test from eighty-six per cent 
at 300 revolutions per minute to seventy- 
five per cent at 1,500 revolutions per 
minute. 

The perfection of this motor was at- 

















LINCOLN VaARIABLE-SPEED INDUCTION MoToR 
ON UNIVERSAL MILLING MACIINE. 


thrust bearing; the special commutating 
field, into which the armature is drawn at 
high speeds to ensure sparkless commuta- 
tion from no load to fifty per cent over- 
load; and the sleeve which carries the 
pulley or pinion, allowing the armature to 
slide through it in its lateral adjustment 
—were all tested and tried and proved 
efficient before the motor was placed upon 
the market. An additional claim which 
the manufacturer makes is that the motor 
will run in either direction, a simple re- 
versing switch being all that is necessary 
as an auxiliary attachment. 





An Apprenticeship Course as 
a Preparation for Engineer- 
ing Activity. 


An address was delivered on August 3() 
before the engineering apprentices of the 
Bullock Electric Manufacturing Company, 
at Cincinnati, Ohio, by Professor V. 
Karapetoff, of Cornell University. The 
topic taken was “An Apprenticeship 
Course as a Preparation for Engineering 
Activity.” The speaker called attention 
to the three essentials for a successful en- 
gineer—professional knowledge, knowl- 
edge of business forms and of human rela- 
tions, and strong character. He enlarged 
upon these ideas, giving the apprentices a 
large amount of instructive and valuable 
information and advice. Among the sug- 
gestions made were the keeping of careful 
notes, reading the current engineering 
journals and standard engineering books. 
He also advised the apprentices to under- 
take original investigations whenever op- 
portunity offered. Some suggestions were 
made to assist them in their study of men 
and business methods. 
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DOMESTIC AND EXPORT. 


FIRST EARTH TURNED FOR NEW YORK-CHICAGO AIR 
LINE—President Alexander Miller, of Chicago, on September 1, 
turned, with a silver spade, the first earth in the construction of 
the New York-Chicago electric air line at Laporte, Ind. A party 
of 300 Chicago railroad men and investors witnessed the ceremony. 


LEWISTON & SOUTHEASTERN ELECTRIC RAILWAY COM- 
PANY—The stockholders have authorized the directors to issue first 
mortgage five per cent bonds to the amount of $3,000,000 on the 
Lewiston & Southeastern Electric Railway Company, and $2,000,000 
on the Central Idaho Development Company. The Scofield Com- 
pany, of Philadelphia, Pa., has the contract to build 100 miles of 
line between Lewiston and Grangeville, Ida. Work will begin the 
coming fall. 


REORGANIZATION OF THE INTERSTATE TELEPHONE COM- 
PANY, OF TRENTON, N. J.—As a part of the reorganization plans 
of the company, a deed transferring the property of the Interstate 
Telephone Company, of Trenton, N. J., from the trustee in bank- 
ruptcy for the Court of Chancery has been filed in Paterson, N. J. 
The consideration mentioned in the deed is $575,000. The second 
mortgage is drawn in favor of the Mercer Trust Company, and is 
a general mortgage securing a loan of $4,000,000. 


ANNUAL REPORT OF THE BROOKLYN RAPID TRANSIT 
COMPANY SHOWS A NET GAIN OF TWENTY-THREE PER CENT 
—The annual report of the Brooklyn Rapid Transit Company for 
the fiscal year ending June 30 last shows gross earnings for the 
year of $18,473,328. This compares with a gross of $16,333,444 in 
1905. Net earnings for the last year were $8,031,950, against $6,529,- 
574 in 1905. The surplus for the year, after all charges and appro- 
priations, was $2,075,562, against $984,723 in 1905. The gain in 
gross for the year was 13.1 per cent, the increase in net being 
twenty-three per cent. The decrease in operating expenses was 
3.5 per cent. 


PLANS COMPLETED FOR TAKING OVER CANTON-AKRON 
TRACTIONS—Plans to finance the purchase of the Tucker-Anthony 
lines by the Northern Ohio Traction and Light Company have been 
completed, and the system will be taken over at a meeting of the 
stockholders September 18. The stock of the Northern Ohio Trac- 
tion and Light Company will be increased from $7,500,000 to $10,- 
000,000, of which $1,038,000 will be issued to exchange share for 
share for the common stock of the Canton-Akron line. The rest 
of the financing will be done by the Canton-Akron Consolidated 
Railway Company, whose capital stock will be increased from 
$10,000 to $2,500,000. 


NEW UTAH POWER COMPANY—Articles of incorporation of 
the Salt Lake Public Service Corporation have been formed. The 
company has a capital of $3,000,000, and takes over the light, heat 
and power franchise granted by the Salt Lake City, Utah, council 
to J. S. Manley and L. H. Curtis. The officers are: James J. Cham- 
bers, president; John W. Dages, vice-president; J. S. Manley, secre- 
tary; E. M. Fullington, treasurer. Work has already been com- 
menced, and it is expected that $1,000,000 will be expended within 
the next ten months. In addition to supplying light and power to 
Salt Lake City, the company will operate in Park City, Alta and 
several other mining towns. 


MERGER OF CALIFORNIA POWER PLANTS—The Ventura 
County Power Company has been formed to take over the Ventura 
Water, Light and Power Company, the Oxnard Light and Power 
Company and the Santa, Paula Electric Company. The capital stock 


of the new company is $2,500,000, and the officers are: J. A. Driffill, 
Oxnard, Cal., president and general manager; J. S. Torrance, Pasa- 
dena, first vice-president; W. R. Staats, Pasadena, second vice-presi- 
dent; James R. Martin, Los Angeles, secretary; T. E. Walker, assist- 


ant secretary; James A. Donlon, treasurer. The combination wil! 
permit the extension of the systems throughout the country sur- 
rounding Ventura, Oxnard and Santa Paula. 


TO BUY CHICAGO TRACTION—A plan is under way to effect 
an organization of bondholders of the underlying companies to pur- 
chase the street railway lines of the Chicago Union Traction Com- 
pany. It is the intention of the organization to take a twenty-yea: 
franchise from the city. The corporation is said to represent th« 
holders of $1,000,000 bonds of the North and West Side companies. 
and has been chartered as the Chicago Street Railway Company, 
capitalized at $5,000. Chicago traction men are skeptical of the 
bondholders’ scheme, and announce that this new move on the part 
of the mincrity bondholders is not big enough to interfere with th: 
reorganization plans now being worked out in New York. 


FEDERAL POWER PLANT PLANS—J. G. White & Company. 
of New York city, have been appointed consulting engineers to the 
government for the design of the new power plant of the Con- 
gressional group of buildings at Washington. This group includes 
the Caritcl, the new House and Senate office building and the Con- 
gressional Library. The plant will supply light, heat and powei 
io all the buildings on and adjoining the Capitol grounds, and wil! 
have a capacity of 14,000 horse-power. Bids were first advertise:i 
for and received September 30, 1905. On July 2 of this year these 
first bids were rejected, and J. G. White & Company retained to 
draw new plans. When these are completed new bids will be 
received. 


NEW RAILROAD TO CROSS LONG ISLAND—Application has 
been made for a franchise for a cross-island trolley extension of 
the Huntington Railroad Company to run from the Huntington 
station of the Long Island Railroad, the present terminus of the 
Huntington Railroad, to Babylon, Farmingdale and Amityville, a 
distance of about twenty and one-half miles. The building of this 
line, which is virtually a Long Island Railroad enterprise, is one 
of the most important railroad extensions on Long Island. The 
line will be constructed in a thorough manner throughout, with 
heavy rails and substantial and modern electric equipment. The 
motor-cars, it is said, will be capable of a high rate of speed, and 
the whole enterprise will involve an expenditure of from $400,000 
to $500,000. 


CHEAPER GAS AND ELECTRICITY FOR SYRACUSE, N. Y.— 
The state gas commission, on September 6, announced its decision 
on the complaint against the Syracuse (N. Y.) Gas Company, re- 
questing a reduction in the charges for gas and electricity in that 
city. The commission reduced the price of gas from $1 to ninety- 
five cents per thousand feet after October 1, and the charge for arc 
street lamps from $85.75 per lamp per year to $68. Commercia! 
incandescent lighting rates are reduced, after October 1, for a year, 
from twelve cents per kilowatt-hour, with two cents discount if 
paid before the fifteenth of the month, to nine cents. After Octo- 
ber 1, 1907, this is to be further reduced to eight cents. The de- 
cision in the Syracuse case is thought to foreshadow the commis- 
sion’s decision on similar complaints in other cities, including 
Rochester, Albany and Buffalo. 


NEW NEW YORK POWER COMPANY—The New York & Ontario 
Power Company, of Waddington, St. Lawrence county, N. Y., has 
been given a hearing by the state gas commission on its applica- 
tion for consent to begin business by issuing $2,000,000 stock and 
$2,000,000 of bonds. The company announces that if it is author- 
ized to do business it intends to supply Waddington, Lisbon and 
Ogdensburg with electric light, heat and power; to supply power 
for paper mills, and to send power two miles across the St. Law- 
rence river to Canada, to operate Canadian tin-plate and sheet- 
steel plants in Morrisburg, Ontario. In the purchase of the elec- 
tric power rights at Waddington and in the development <f the 
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facilities there the company expects to expend $3,500,000. lt has 
4, property valued at from $4,000,000 to $5,000,000. The plant will 
develop 30,000 horse-power. 


MORE POWER FOR SAN FRANCISCO—Plans are under way 
for financing a project for utilizing water-power facilities in Cali- 
fornia, including the formation of a California company to be known 
as the Feather River Power Company, with an authorized capital 
of $25,000,000. This company is to take over the stock of the Eureka 
Pewer Company, the Golden State Power Company and the Western 
Power Company, of California, the stock of the Feather River Power 
Company to be held in turn by the Western Power Company, of New 
‘ersey, which was incorporated on August 21. The Western Power 
Company, of New Jersey, is to have an authorized capital of $18,- 
060,000, of which $6,000,000 will be preferred stock. In the plan 
as outlined the Feather River Power Company is to issue $25,000,- 
060 of first mortgage five per cent gold bonds, to be secured by a 
first mortgage lien on the properties of the several power com- 
panies. The syndicate managers are: Edwin Hawley, F. H. Ray, 
J. N. Wallace, A. C. Bedford and Philip Stockton, of Boston, Mass. 


ELECTRICAL SECURITIES. 


While an irregular and unsettled condition existed apparently 
in the stock market last week, it is held in many quarters that the 
<taLility of the market is beyond question and that it has displayed 
iemarkable resistance to what might easily be construed as ad- 
verse tendencies. The general average loss has been very small in 
ihe face of a monetary stringency, the rates going as high as 40 
per cent. While the money market has checked the bull campaign, 
it is not likely that this will be in any wise permanent. The assist- 
ance rendered by the secretary of the treasury and the loosening 
of the foreign money market have brought about a favorable tend- 
eney which will, no doubt, be followed by increasing confidence 
and the reieasing of money now held in reserve. The reports of 
leading industrials continue highly favorable, particularly the local 
tractions. Much satisfaction is found in the report of the Brook- 
lvn Rapid Transit Company for the year ending last June, showing 
a gain of 23 per cent in net earnings. Indications are also at hand 
of further expansion in the iron and steel trade. The likelihood 
of a pacific condition in the coal trade, and, in fact, the general dis- 
cosition to harmonize capitalistic and labor interests bid fair to 
make the coming fall and winter the most notable in the history 
of the country. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 8. 
New York: Closing. 
Allis-Chalmers COMMON... ...... 6. soci ccewnes 18% 
Allis-Chalmers: preferred... ........660cceesece- 44%) 
Brookive Rapid Transit... . oc ccc cccwesws 8156 
COMRONGMIOE GOS ooo siine es bee we Ge weeeewws 139 
CGHGLAL TUIGOURIG . 5 ish ho coe Sew ete ewe ekeeewe 166 
Interborough-Metropolitan common.......... 38% 
Interborough-Metropolitan preferred......... 79 
Hines County MICGtric. « ...cccck cee ciesscwe ns 160 
Mackay Companies (Postal Telegraph and 
Caples) COMMMON < oc6s bose sadce scar wands 7336 
Mackay Companies (Postal Telegraph and 
CAVICK) -DIGIORTOG.. «ok i.0 sw ccccnce eatestes 71 
Manhattan Blevated. .. 1. cccccecevccccseve 146 
Metropolitan Street Railway................ 106 
New York & New Jersey Telephone......... 125 
NCRIUGOTI UIERON Is oo: 4 coisa eels ctresitie wee omens 91 
Westinghouse Manufacturing Company...... 150 


During the seven months of the General Electric Company’s 
fiscal year now ended, the volume of new business has been unprece- 
dented and indicates a total for the fiscal year of between $55,000,- 
000 and $60,000,000. 

Directors of the Interborough Rapid Transit Company have de- 
clared the regular quarterly dividend of 2144 per cent on the stock. 
The dividend is payable October 1 to voting trust certificates of rec- 
ord on September 17. Books close September 17 and reopen 
October 1. 

The regular quarterly guaranteed dividend of 1% per cent on 
Manhattan Railway is payable on October 1. Books closed Septem- 
ber 14 and will reopen September 26. 

The annual report of the Allis-Chalmers Company for the year 
ended June 30 shows as follows: profits on operation, $648,161; 
maintenance, depreciation, etc., $1,036,583; operating deficit, $388,- 
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122; balance brought forward, $545,903, leaving a surplus of $157,- 
181. At the meeting of the company directors were reelected. 

Directors of the Interborough-Metropolitan Company have de- 
clared the regular quarterly dividend of 1% per cent on the pre- 
ferred stock, payable October 1. Books closed September 10 and 
will reopen October 1. 


Boston: Closing. 
American Telephone and Telegraph......... 139 
Edison Electric Illuminating................ 237 
Massnenusetis Bicctties «soc n cnc ccsiscccecss 73 
New England Telephone.................... 129 


Western Telephone and Telegraph preferred. 87 

It is now estimated that Massachusetts Electric will show gross 
earnings of about $7,400,000 for the fiscal year ending September 
30, 1906, as compared with $6,665,528 last year. Earnings for July 
and August have run approximately 10 per cent ahead of those for 
the corresponding period a year ago, and if September brings 
favcrable weather the earnings for that month should increase by 
the same amount. How much of the increase for the entire year 
will be available for dividends it is impessible to say, as there is 
no means of figuring out what amount the management will appro- 
priate out of earnings for improvements. In the event, how- 
ever, that such expenditures bear the same relation to gross that 
they did a year ago, the surplus should be in the neighborhood of 
$1,050,000, which is equivalent to $227,704 in excess of the total 
dividend requirements on the preferred stock for one year. 

There is reason to believe that American Telephone and Tele- 
graph stcck will be placed upon a straight 8 per cent basis at the 
next meeting of the directors, which will be held on September 19, 
or in December. Telephone dividends are now declared, 6 per cent 
regular and 114 per cent extra per annum. Earnings of the com- 
pany are now at the rate of about 13 per cent per share per annum. 


Philadelphia: Closing. 
Electric Company of America.............. HM 
Electric Storage Battery common............ 70 
Electric Storage Battery preferred........... 70 
Phifadeinhiis Mileetric. .. .. cs iecscsecsccwcs 8°36 
Philadelphia Rapid Transit................. 29 

“United Gas Improvement................... 86 

Chicago: Closing. 
Clits TV GIenOne. goss sh Sens os owes oka Sas 126 
Chicasa Mdison Tag's. i... 056 cc ce cswe sejecees 140 
Metropolitan Elevated preferred............. 66 
National Carbon common. .........scccecees 85 
National Carbon preferred.................- 119 
Union: Tractiam COMMON... «2 cc ecnessecsean 5 
Union Traction: preferred. ........ <2. .cesse- 20 


Union Traction preferred advanced 2 points on the belief that 
the Mueller certificates will be pronounced illegal. 

The directors of the South Side Elevated have declared the regu- 
lar quarterly dividend of 1 per cent, payable September 29. Books 
close September 18 and reopen October 1. 


DATES AHEAD. 

American Electrochemical Society. New York city, October 8 
and 9. 

American Electro-Therapeutic 
September 18-20. 

American Institute of Electrical 
September 28. 

American Society of 
Ala., October 2-4. 

American Street and Interurban Railway Engineering Associa- 
tion; American Street and Interurban Railway Association. Colum- 
bus, Ohio, October 15-19. 

Colorado Electric Light, Power and Railway Association. 
ver, Col., September 18, 19 and 20. 

Empire State Gas and Electrical Association. 
October 12. 


Association. Philadelphia, Pa., 


Engineers. New York city, 


Municipal Improvements. Birmingham, 


Den- 


New York city, 


Illinois State Electrical Association. Springfield, Ill, Septem- 
ber 19-20. 
Kansas Gas, Water and Electric Light Association. Lawrence, 


Kan., October 16-17. 

Michigan State Electric Association. 
ber 10-12. 

Old Time Telegraphers and Historical 
D. C., October 9, 10 and 11. 

Order of the Rejuvenated Sons of Jove. 
ber 20. 

Pacific Coast Gas Association. 
ber 18-20. 

Railway Signal Association. Annual meeting, Washington, D. C., 
New Willard, October 16, 17 and 18. 


Grand Rapids, Mich., Octo- 
Society. Washington, 
Boston, Mass., Septem- 


San Francisco, Cal., Septem- 
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PERSONAL MENTION. 


MR. L. P. SAWYER, manager of the Buckeye Electric Company, 
Cleveland, Ohio, was a Chicago visitor last week. 


MR. J. M. BROUCHER, of the Brownell Company, Dayton, Ohio, 
has been appointed assistant general manager of sales for the Atlas 
Engine Works, Indianapolis, Ind. 


MR. NORMAN G. KENAN has been elected president of the 
Union Gas and Electric Company, which is now operating the plants 
of the Cincinnati Gas and Electric Company. 


MR. B. ROSENDORN, Selma (Cal.) agent for the San Joaquin 
Light and Power Company, has been promoted to the position of 
general solicitor, with headquarters at Fresno, Cal. 


MR. SAMUEL C. SCHAFFNER, formerly engineer and general 
manager of the Illuminating Company, of Mobile, Ala., has joined 
the engineering staff of H. M. Byllesby & Company, Chicago. 


MR. WALTER H. WHITESIDE, president of the Allis-Chalmers 
Company, has been elected a director of the company, filling the 
vacancy caused by the resignation of Mr. James Stillman. 


MR. R. G. HUNT, formerly manager and engineer of the San 
Diego Consolidated Gas and Electric Company, has joined the engi- 
neering staff of H. M. Byllesby & Company, and will be located at 
their Chicago offices. 


MR. ARTHUR REYNOLDS, who for a number of years was 
superintendent of the Lewiston, Brunswick & Bath Railroad, has 
been appointed superintendent of the Portland & Brunswick Street 
Railway Company, with headquarters at Portland, Me. 


MR. GEORGE F. MADDOCK, formerly general superintendent 
of A. L. Ide & Sons, Springfield, I1]., and for some time past prac- 
ticing consulting engineer with offices in Marquette Building, Chi- 
cago, has joined the engineering staff of H. M. Byllesby & Company, 
Chicago. 

MR. O. A. FARRAR, formerly engineer of Allis-Chalmers Com- 
pany, has joined the engineering staff of H. M. Byllesby & Company, 
and has charge of the reconstruction work of the large modern elec- 
tric lighting plant which H. M. Byllesby & Company are construct- 
ing at Mobile, Ala. 


MR. WILLIAM M. BRODIE has been appointed manager of sales 
of the Edison Manufacturing Company, Orange, N. J. Mr. Brodie 
has been connected with the Edison company for the past six years 
in the manufacturing department, and is therefore thoroughly 
familiar with the Edison battery. “Mr. Brodie succeeds Mr. Will- 
iam S. Logue, who died last April. 


MR. HOWARD E. TROUTMAN, for over ten years connected 
with the Buckeye Engine Company, and for several years manager 
of its Chicago office, has accepted the position of sales manager 
of the Corliss and high-speed engine department of the Atlas 
Engine Works, Indianapolis, Ind. Mr. Troutman’s headquarters 
will be at the home office. 


MR. NORMAN McD. CRAWFORD, for a number of years man- 
ager of the Hartford (Ct.) Street Railway Company, until its ab- 
sorption by the Consolidated Railway Company in 1905, has ac- 
cepted the position of vice-president of a system of interurban lines 
in Indiana and Ohio, of which the Cincinnati Northern Traction 
Company is the holding company. The system operates some 1,000 
miles of road. His headquarters will be at Cincinnati, Ohio. Mr. 
Crawford recently returned from England, where he had spent six 
months investigating electric railways for the National Civic Fed- 
eration. 

MR. WILLIAM H. FOX has been appointed manager of the 
Burlington (Vt.) exchange of the New England Telephone and Tele- 
graph Company. Mr. Fox graduated from Phillips Andover Academy 
and entered the Massachusetts Institute of Technology with the 
class of 1897. Two years after the completion of his course at the 
institute he entered the employ of the New England Telephone and 
Telegraph Company as an operator in the Lowell (Mass.) exchange. 
Shortly after he was transferred to Salem as chief operator. Later 


he returned to Lowell, where he took up inspection and instrument 
work, and also devoted some time to office work. From Lowell 
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Mr. Fox was transferred to Worcester, Mass., where he was em- 
ployed in the inspection department, until he was appointed assist- 
ant manager of the Milford and Franklin exchanges. Six months 
later he became manager of the South Framingham exchange dis- 
trict. He remained in this position nearly three years, when he 
went into the executive offices of the company in Boston, where he 
has been located for the past two years. 


OBITUARY NOTE. 


MR. JAMES DREDGE, for forty years connected with Engineer- 
ing, London, died on August 15 at Pinner, England, in his sixty- 
seventh year. Mr. Dredge was born at Bath, England, in 1840, the 
son of a.well-known civil engineer. He received his professional 
training under his elder brother, also a civil engineer, and until 
1864 was employed in various engineering offices in London. Dur- 
ing the latter years he was thrown with Mr. Zerah Colburn in cer- 
tain literary work, and when the latter, in 1864, established Engi- 
neering, he persuaded Mr. Dredge to take charge of all matters 
connected with illustrations. From this time until a few years ago 
Mr. Dredge had given his attention almost entirely to building up 
this paper. He was much interested in all the great international 
exhibitions held during the past twenty years. Fcr his distinguished 
work in these connections he was appointed an officer of the Legion 
of Honor and made a companion of the Order of St. Michael and 
St. George. He made numerous visits to this country and prepared 
studies on certain engineering undertakings. About three years 
ago Mr. Dredge suffered from an attack of paralysis, from which 
he never fully recovered, although for about a year he continued 
to devote a good deal of time to the editing of Traction and Trans- 
mission, a journal which he had established. He was a member 
of the Institution of Mechanical Engineers, of Great Britain; the 
Institution of Civil Engineers, of Great Britain; an honorary mem- 
ber of the American Society of Mechanical Engineers, and served 
for some time on the council of the Society of Arts. , 


NEW INCORPORATIONS. 


LANSING, MICH.—St. Clair Edison Company, St. Clair. 
000. 


$100,- 


ST. PAUL, MINN.—St. Clair Telephone Company, St. Clair. 
$10,000. Incorporators: H. Thielman, H. A. Campbell, F. Zink and 
others. 


MADISON, WIS.—Wausau Street Railway Company, Wausau. 
$60,000. Incorporators: Neal Brown, V. A. Alderson and M. C. 
Ewing. 


TRENTON, N. 
$600,000. 
Turner. 


J.—Muscatine Light and Traction Company. 
Incorporators: H. O. Coughlan, B. S. Mantz and John R. 


COLUMBUS, OHIO—National Electric Light Company, New 
Jersey. $650,000. Admitted to Ohio to locate in Cleveland. -J. M. 
Lee, representative. 


ST. PAUL, MINN.—Nelson Telephone Company, Nelson. $10,- 
000. Incorporators: John Nelson, C. F. Schelin, N. O. Johnson, 
H. J. Ernster and J. P. Larson. 


AUSTIN, TEX.—Citizens’ Railway and Light Company, North 
Fort Worth and Arlington Heights. To construct suburban rail- 
ways and sell electricity. $1,000,000. Incorporators: Warren Eick- 
nell, W. O. Allen, George E. White, Sam Rosen and G. E. Mont- 
gomery. 


HARRISBURG, PA.—Womelsdorf & Myerstown Street Railway 
Company. To build an electric railway about eight miles in length, 
completing a line from Harrisburg to Reading, nearly sixty miles. 
$50,000. Incorporators: William MclIlvain, Walter A. Rigg, J. Mil- 
ton Miller, Harry R. Riegel and W. K. Eckert, all of Reading. 


NEW MANUFACTURING COMPANY. 


READING, PA.—Arrowsmith & Company, Incorporated, have 
filed their charter of incorporation. The company will deal in elec- 
trical supplies of every description and is capitalized at $10,000. The 
sum is divided into shares of $50 each, held by A. V. Arrowsmith, 
S. S. Arrowsmith and P. K. High, all of this city. 




















September 15, 1906 


ELECTRIC LIGHTING. 


COOKEVILLE, TENN.—Prominent business men of Algood are 
installing a $15,000 electric light plant. 


BURLINGTON, IOWA—Sibley is to have a new lighting plant, 
upon which work is to be begun at once. 


COLUMBUS, OHIO—The citizens of Westerville will shortly 
vote on the proposition of establishing a municipal electric light 
plant. 


HAVELOCK, NEB.—An electric light plant for Havelock is now 
assured. P. T. McGere, who secured a franchise several months ago, 
will begin work on the system shortly. 


LOGAN, OHIO—Logan will erect a municipal electric light plant 
next spring. L. B. Engle is president of the board of trustees of 
publie affairs. 


CARBON, IND.—J. H. Bennett, of Brazil, has made arrange- 
ments with the Carbon town council to begin operating the elec- 
tric light plant which has been idle for several months. 


BOSTON, MASS.—The gas commissioners have authorized the 
Worcester Electric Light Company to issue 2,000 additional shares 
of stock at $160 a share, to pay for additions to the plant. 


BEARDSTOWN, ILL.—The city council has made a five-year 
contract with the Beardstown electric light company for seventy 
street lamps and forty incandescent lamps at a cost of $330 a month. 


WILMINGTON, DEL.—The new plant of the Wilmington Light, 
Power and Telephone Company is rapidly nearing completion, and 
it is now assured that the company will furnish electric current 
by October 1. 


RICHMOND, IND.—The Richmond council has approved the con- 
tracts entered into by the board of public works with the elec- 
trical supply companies for the additions to be made at the munici- 
pal electric light plant. 


BOSTON, MASS.—The gas commissioners have refused the peti- 
tion of the Hyde Park Electric Light Company to issue $62,500 
additional capital stock for the payment of liabilities on account 
of additions to the plant. 


LOGANSPORT, IND.—With a view to taking over the Andrews 
Light and Water Company’s plant, which is now in the hands of 
a receiver, residents of Andrews are endeavoring to organize a 
company among themselves. 


DAYTON, OHIO—The Dayton Citizens’ Electric Light Company 
has negotiated the purchase of property at Third and Webster streets 
for a site for its new power plant. The price paid was $60,000. The 
company will erect a $200,000 power plant. 


WILKESBARRE, PA.—The Dickson Electric Light Company, 
which has operated a plant for years in the borough of Dickson, 
besides supplying Throop borough with light, has been sold to the 
Scranton Electric Light Company for $30,000. 


PARIS, ILL.—The city water board at a recent meeting took 
up the question of a new electric light system for the city. It was 
decided to send City Engineer Blackburn to St. Joseph, Mo., where 
the magnetite system is in use, with a view of installing the sys- 
tem here. 


LINTON, IND.—The Linton city council has voted to accept the 
proposition of Samuel Parrott, of Indianapolis, to lease the city 
electric light plant for five years. Mr. Parrott took charge of the 
plant September 1 and will operate it at his own expense for the 
five years. 


FLINT, MICH.—The Fenton Light and Power Company, the 
recently reorganized company which took over the Fenton gas and 
electric plant, has filed notice of a trust mortgage for $50,000 to 
the Detroit Trust Company to cover an issuance of bonds to make 
improvements in the plant. 


SPOKANE, WASH.—The Chiwaukum Power and Tunnel Com- 
pany, headed by O. Gondler, has filed notice at Chiwaukum, west 
of Spokane; of water rights in the Chiwaukum river. The stream 
has a drop of more than 2,000 feet per mile for more than nine 
miles, and it is estimated that 100,000 horse-power is available. 
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GARY, IND.—Articles of incorporation have been filed at In- 
dianapolis for the incorporation of the Gary Light, Heat and Water 
Company. The capital stock is $10,000. The directors of the new 
concern are: George A. Thorpe, Thomas J. Hyman, A. F. Knotts, 
Kemper K. Napp and Eugene Buffington. The company will estab- 
lish an electric plant at Gary. 


MOUNT VERNON, OHIO—M. W. Hisey, of Zanesville, has pur- 
chased the Mount Vernon Electric Light Company, the Mount Ver- 
non Electric Street Railway and Lake Hiawatha Park. The con- 
sideration amounted to $100,000, and a similar sum is to be spent 
by Mr. Hisey in improvements. The properties were purchased 
from the Jackson-O’Neill syndicate. 


COLVILLE, WASH.—The Northern Electric Company, with its 
principal offices in Spokane, has filed a deed of trust in the office 
of the county auditor by which it transfers to the Spokane & East- 
ern Trust Company, of Spokane, all of its electrical plant and prop- 
erty at Newport for a consideration of $15,000. The deed is 
made to secure an issue of $15,000, ten-year six per cent bonds, of 
denominations of $500. 


STILLWATER, MINN.—The Stillwater Gas and Electric Com- 
pany will increase its facilities by building an electric power-house 
near its gas house. R. S. Feurtado, superintendent, says that all 
plans for the improvement have been made. The Apple river plant 
of the company is overtaxed to supply power for St. Paul and other 
points, and the new facilities will be used to tide over all emer- 
gencies which may arise. 


SPOKANE, WASH.—The Hancock Irrigation and Power Com- 
pany, recently incorporated for $250,000, with J. A. Young, for- 
merly of Spokane, as president, is planning to erect a large power 
plant at Priest Rapids, where 50,000 horse-power will be developed. 
It is expected to irrigate 25,000 acres of land in the northeastern 
part of Benton county, southwest of Spokane, the water coming 
from the Columbia river. 


HAVERHILL, MASS.—The board of gas and electric light com- 
missioners has approved the petition of the Haverhill Electric Com- 
pany that it be permitted to issue additional capital stock to the 
amount of $75,000. This increase is to be devoted solely to two 
purposes: $62,500 for the payment of outstanding promissory notes, 
and $12,500 to defray the expenses of making additions to the 
company’s plant. The board also fixes the price at which the new 
shares shall be offered for sale at $160. 


SPOKANE, WASH.—W. A. White, of New York, who is heavily 
interested in the Washington Water Power Company, of Spokane, 
announces that the company’s Medical Lake line will soon be ex- 
tended into the Big Bend country, and that it will also supply power 
for lighting and other purposes to the various towns along the rail- 
way. The plant at Post Falls, Ida., is now in operation, and Mr. 
White says there is sufficient power to extend the line to Colfax and 
Palouse, 100 miles, and tap a dozen other towns south of Spokane. 


ALBANY, N. Y.—The Southern Dutchess Gas and Electric Com- 
pany, of Fishkill and Matteawan, an electric light company operat- 
ing under lease the plant of the Citizens’ Railroad, Light and Power 
Company, has made application to the commission of gas and elec- 
tricity for consent to issue bonds to the amount of $90,000 for the 
purpose of acquiring and improving the property lately owned and 
operated by the Fishkill and Matteawan Gas Company, a gas plant 
recently sold under forclosure of a mortgage given to the Knicker- 
bocker Trust Company to a committee of the bondholders. 


TEXARKANA, TEX.—At a meeting of the city council on the 
Texas side of town an ordinance was adopted, giving to W. P. Harri- 
son and associates, owners of the Texarkana Telephone Company, 
a franchise to establish and operate an electric lighting plant and 
system in that section. J. B. King, the local representative of the 
company, states that he expects to have the plant installed and in 
operation not later than January 1 next. By the provisions of the 
franchise electric lights are to be furnished the public at a rate 
approximately one-third less than is now being paid. 


BAKER CITY, ORE.—General Manager John Thomsen, of the 
Freemont Power Company and the Red Boy mine, situated in the 
Granite district, about thirty miles west of Baker City, reports 
that he will have the Olive Lake power plant in operation by Octo- 





442 


ber. This plant will furnish 5,000 horse-power and will not only 
operate the Red Boy mine, which is to be rehabilitated, but will 
furnish power for neighboring mines and cities. This is one of the 
largest undertakings in recent years in the Baker City mining 
camps. Machinery has been delivered and most of it is in place. 


GRAND RAPIDS, MICH.—The Boyne River Power Company has 
filed articles of association with the secretary of state. The capi- 
talization is placed at $100,000, all of which is subscribed. The 
company will acquire the flowage rights on the Boyne river owned 
by E. A. Stowe and C. C. Follmer and will erect a thirty-two-foot 
dam three miles east of Boyne City, utilizing power to light this 
city. The company will furnish power to Boyne Falls, Clarion and 
the resorts on Walloon Lake. Frederick C. Miller will manage 
the concern, with headquarters at Boyne City. Work on the con- 
struction of the dam will be started at once. 


COLORADO SPRINGS, COL.—A proposition has been submitted 
to the city council by William Gessford & Company. Mr. Gess- 
ford offers to furnish Colorado City with all the electric current 
necessary to light the city free of charge for twenty years, provid- 
ing the city will erect and maintain at its own expense the neces- 
sary poles, wiring and street lamps, also that a proper and just 
agreement be made as to the price of electricity for use in busi- 
ness houses and residences. Mr. Gessford proposes to furnish the 
current from a plant which is to be located near Manitou on French 
creek. A similar proposition has been made by Mr. Gessford to the 
Manitou city council. 


WATERTOWN, N. Y.—J. O. Mange, general manager of the 
Watertown Electric Light Company, is superintending extensive 
improvements that are being made by his concern. In the build- 
ing on Main street a plant almost new will be installed. C. B. 
Hodge & Company are the contractors for the work and have started 
to remove practically everything from the building, leaving only 
the four walls and the roof. Concrete floors will be placed through- 
out the structure. A new wheel pit, generator pit and concrete 
flume ar2 in course of construction. A new switchboard is being in- 
stalled, and all the old apparatus that will be used again is being 
thoroughly renovated. The new generators, the water power that 
the company is now buying and other new facilities will double 
the capacity of the plant. 


ORANGE, N. J.—By a unanimous vote the common council of 
Orange decided to proceed with the erection of a municipal electric 
plant for street lights. The plant is to be built in conjunction with 
the water-pumping plant, under a law which was passed by the 
legislature last winter. Complete plans and specifications for the 
plant will be submitted in September, and the bids for the work 
will be advertised for, to be received about September 20. It is 
expected that contracts will be awarded by October 10, and the plant 
will be completed, if the figures are satisfactory, by February. This 
will make Orange the first city in New Jersey to erect a municipal 
lighting plant. After the plant is in operation the question of going 
into the private lighting business will be submitted to the voters. 
At present Orange pays $85 an arc light of 2,000 candle-power. Ac- 
cording to Consulting Engineer Seymour the cost under municipal 
operation will be less than $50 a year. Mr. Seymour is to run the 
plant for the city for six months after it is installed. The plant 
will be used also for pumping for the water and sewer departments. 


DENVER, COL.—The board of supervisors at a special meeting 
ratified the terms of the charter amendment carried at the elec- 
tion, May 15, providing for a reduction in the price of street arc 
lights from $90 to $60 per year. The new rate dates back to June 1 
and saves the city $3,000 a month in the light bill. In return for 
this reduction in rates the city abrogates its right to purchase the 
Lacombe lighting plant. By the terms of the franchise granted 
the Lacombe company in 1901 the plant was to be sold to the city 
at its option, the opening price being $225,000. A credit of $20,000 
per year was to be given the city on the purchase price. .To date 
this amounts to $100,000, leaving the plant open to purchase for 
$125,000. An eastern expert last spring, after an examination 
of the property, stated it would require an investment of $400,- 
000 to put the Lacombe plant in proper condition to supply the 
demand, and that an entirely new plant would be a better invest- 
ment. Mayor Speer then urged the adoption of a charter amend- 


ment to abrogate the purchasing clause and for the company to give 
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a $60 rate for ten years. The provision also calls for 2,000-candle- 
power arc lamps, the same as furnished under the $90 per annum 
contract. 

UTICA, N. Y.—The engineers and foremen of the tower line of 
the Hudson River Electric Power Company have commenced work 
on the line between Utica and Clark Mills. The line will be tapped 
at Clark Mills to furnish motive power for the electrification of 
the West Shore Railroad between Utica and Syracuse. Power is 
now being delivered in Amsterdam over the tower line, and con- 
struction is under way west of Amsterdam toward Utica. It is 
expected that the tower line will be completed into Utica in the 
fall. The steam turbine plant will then be used only as an aux- 
iliary, the main power being furnished directly from Spier falls. 
The company will be able to deliver all the power needed in Utica 
for the operation of the trolley system, manufactories and light- 
ing. About thirty men have been placed at work between Utica 
and Clark Mills. The tower line runs from Utica at the power plant 
to Yorkville, New York Mills, then to Clark Mills. The distance 
of the line to Clark Mills from Utica is about seven miles and from 
Clark Mills to Amsterdam, sixty-two miles. The towers are fifty- 
five feet high, of steel, seventeen feet square at the base, and rest 
on concrete foundations. They will carry a double circuit of three 
wires each, with an extra wire for emergency. The work between 
Utica and Clark Mills will be completed in about six weeks. The 
construction costs about $5,000 per mile. 

ST. LOUIS, MO.—Harbor and Wharf Commissioner Whyte at a 
meeting of the St. Louis board of public improvements, suggested 
an ordinance for the letting of a twenty-year contract to light the 
streets, parks and public places in St. Louis. If the bids received 
do not reach the proper figure, Mr. Whyte suggests that a munici- 
pal lighting plant be installed. The present lighting contracts will 
expire on August 31, 1910. When the last contracts were let, in 1900, 
the city was kept in darkness for several weeks by the failure of 
the municipal assembly to make any provision for lighting during 
the letting period. Mr. Whyte claims that the prices, which now 
average $98 a year for arc lights, should not be more than $60 or 
$65 a year. These prices are based on the operating expenses of 
the municipal lighting plant at Detroit, Mich. The city could save, 
Mr. Whyte says, by these lower prices, enough money to brilliantly 
light the business district of the city. His figures are based on the 
use of 2,000 lamps, which will result in a saving of $150,000 a year. 
Thomas Carter, supervisor of city lighting, has been working on 
plans for a municipal lighting plant for some time. It is estimated 
that the cost of erecting a municipal lighting plant with its neces- 
sary conduits in the so-called underground district would be $800,- 
000. The operating expenses for such a plant is estimated at $400,- 
000 a year. Even at the maximum price of $70 for each lamp 700 
new lamps could be installed each year. 

PASADENA, CAL.—By an act of the city council a plan has been 
evolved whereby funds amounting to $52,000 are to be provided 
through direct taxation for the immediate construction of the mu- 
nicipal light plant, for which the citizens voted bonds some time 
ago. When the council met two ordinances were read. One creates 
the department of municipal electric lighting works and provides 
for a general manager. The other fixes the tax levy at $1 on each 
$100 of valuation for all municipal purposes and fifteen cents for 
school purposes. A levy of eighty-two cents per $100 valuation on 
the city assessment will provide sufficient funds to maintain all 
the city departments. The eighteen cents extra levy will provide 
a fund of $52,700, as the total taxable wealth for general purposes 
is $29,310,065, and the fund thus derived will be used to establish 
a municipal lighting plant. Charles C. Glass, an electrical engi- 
neer, who was engaged by the city some weeks ago, has prepared 
estimates for the installation of a suitable power-house and the 
establishment of 100 are lights and 1,500 incandescent lights of 
sixteen candle-power each. He places the cost of maintenance at 
$7,000 per year. The total cost of the plant as planned will be 
$51,700, leaving $1,000 derived from the extra levy to go toward 
the operating expenses. With the money left in the lighting fund 
this year and the $14,000 that has been placed in the budget for 
lighting purposes the city will have $21,000 in addition to the $1,000 
to be devoted to maintenance and extensions. The council figures 
that the light bills of the Edison company average $1,425 per month, 
or $17,000 per year. The city plant will cost only $7,000 to main- 
tain, leaving $10,000 for a sinking fund. 
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ELECTRIC RAILWAYS. 


OWOSSO, MICH.—J. A. Phick has been granted a franchise for 
an electric line through the streets of Owosso. 


COLUMBUS, OHIO—An addition to the power-house of the Co- 
lumbus Railway and Light Company is to be built. 


NEWARK, N. Y.—The Rochester, Syracuse & Eastern Railroad 
Company is operating its line from Lyons to Fairport, a distance of 
twenty-five miles. 


WESTFIELD, MASS.—A deal has been consummated by which 
the Woronoco and Western Massachusetts Street Railway companies 
pass into the hands of the Springfield Street Railway Company. 


EASTON, PA.—President Fehr, of the Easton Transit Company, 
has closed contracts for thirteen new cars and other equipment 
for the company’s lines now in operation and those under construc- 
tion. 


CLEVELAND, OHIO—The new Cleveland Electric Railway fran- 
chise ordinance will provide for a franchise grant of twenty years, 
practically universal transfers and seven tickets for a quarter with 
five-cent cash fare. 


CHICAGO, ILL.—The Chicago & Milwaukee Electric line be 
tween Kenosha and Racine was opened for traffic on September 1. 
Through trains run between Evanston, I1l., and Racine, Wis., in one 
hour and forty minutes. 


STEUBENVILLE, OHIO—An ordinance for a double-track inter- 
urban railroad along the Ohio river has been passed by the coun- 
cil, giving the Ely syndicate and the Steubenville Traction Com- 
pany a franchise for twenty-five years. 


PARIS, ILL.—Word has been received that the contract for 
the eonstruction of the Paris-Charleston interurban line has been 
awarded to the Wallace-Coates Engineering Company, of Chicago, 
and that work will be commenced at once. 


MORRISTOWN, N. J.—Residents of Morristown voted to grant 
a franchise to the Morris County Traction Company to operate an 
electric street railway on Speedwell avenue, from the park to the 
town limits. It is Morristown’s first trolley line. 


BISMARCK, N. D.—The Hughes Electric Company has leased the 
state’s electric street-car line for two years and will run it upon 
a continuous service, thus shortening the present running time over 
one-half. The rental is understood to be but nominal, the line hav- 
ing been a heavy loser. 


PITTSBURG, PA.—A new street railway company is being or- 
ganized in Homestead, to be known as the Homestead, Whitaker & 
Homeville Street Railway. It is proposed to connect the three 
towns named and Munhall, and to build about five miles of line. 
The company will have $25,000 capital. 


CINCINNATI, OHIO—At the annual meeting of the Mansfield 
Railway, Light and Power Company an excellent statement of earn- 
ings for the year was made, and the following officers were elected: 
Leopold Kleybolte, president; Arthur S. Huey, vice-president, and 
George Koehler, secretary and treasurer. 


BURLINGTON, IOWA—The Burlington board of supervisors has 
granted to B. L. Behr and associates, of St. Louis, permission to 
use the upper Augusta country road for a period of twenty-five 
years for an electric railway line, on condition that the same be 
built and in operation by September 1, 1909. 


SHARON, PA.—The Mahoning & Shenango Street Railway Com- 
pany will spend $1,000,000 for new equipment in Sharon, Youngs- 
town and New Castle. Included will be about fifty modern street 
cars. The recent statement made by the company shows that it is 
earning satisfactory interest on its investment. 


MEMPHIS, TENN.—Surveyors have begun a preliminary sur- 
vey for an electric railway from Covington, Tenn., to Memphis, 
about thirty miles, and almost parallel to the Illinois Central. Busi- 
ness men at Covington and along the route have subscribed to pay 
the survey, and they propose to build the road. 


JACKSON, TENN.—The Jackson Railway and Light Company 
has let the contract for the construction of a new power-house. All 
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preliminary arrangements for the extension of the car lines to 
Bemis have been completed, and the company expects to have cars 
traversing the new route within the next nine months. 


CARROLLTON, GA.—Interest is again being aroused in the propo- 
sition of erecting an electric railway line from Villa Rica to Carroll- 
ton, Bowden, Franklin, Heard county, and thence to some conveni- 
ent point in Alabama. Ample capital has been secured if sufficient 
cooperation by the people at these points and the granting of the 
right of way can be had. 


GUTHRIE, OKLA.—The city council of Edmond has granted a 
franchise to the Newkirk, Tonkawa & Southern Interurban Com- 
pany which proposes to build an electric line connecting the princi- 
pal towns of Kay, Noble, Logan and Oklahoma counties. The com- 
pany puts up a $500 cash guarantee to begin work within the city 
limits inside of ninety days. 


CHANUTE, KAN.—It is reported that contracts have been let 
for the Rawlins interurban electric system. This system will be 
150 miles long and will extend from Chanute to Joplin, Mo. There 
will be two branches, one running from Chanute via Thayer to 
Cherryvale, Coffeyville and Independence, and the other via Erie and 
Parsons to Columbus, Weir, Galena and Joplin. 


CHENEY, WASH.—Charles P. Lun, of Spokane, is at the head 
of a company which will build an electric railway between Spokane 
and Cheney, Wash., eighteen miles, to be in operation early next 
year. Franchises have been granted by the towns of Hayford and 
Cheney. The line will be equipped with two high-power sixty-foot 
coaches, and it is planned to make seven trips daily. 


SPOKANE, WASH.—W. H. Plummer, president of the Spokane 
& Big Bend Electric Railway Company, is authority for the state- 
ment that the line between Spokane and Davenport, Wash., will be 
in operation before June, 1907. Surveys have been completed and 
seventy-five per cent of the 120 miles of right of way has been se- 
cured, and it is stated that work will begin some time this month. 


NEWBURGH, N. Y.—The Orange County Traction Company has 
been purchased by a local syndicate of which ex-Governor Odell is 
the head. The company owns about twenty miles of line. For 
three weeks there had been a strike of the regular employés, and 
strike-breakers have been running the cars. The new owners have 
made a settlement with the men and are said to have granted every 
demand. 


NAPA, CAL.—Preliminary steps are under way for the construc- 
tion of the new electric road to be built by the Bay Counties Rail- 
way Company from Napa to San Francisco, a distance of forty-five 
miles. The route of the railroad will be from San Francisco to 
the Marin county shore by ferry and from there to Napa by elec- 
tric road. At the Napa line it will connect with the Napa and Lake 
Port Railroad. 


STERLING, ILL.—An electric road from Belvidere to Geneva 
lake is a part of the building project of the company which is back 
of the purchase of the De Kalb-Sycamore line, and which proposes 
to build from Sycamore to Genoa and from Genoa to Belvidere. 
The incorporation papers also provide for lines to a number of other 
cities, but the Belvidere line is the one to which the company will 
first devote its attention. 


NEW WESTMINSTER, BRITISH COLUMBIA—After returning 
from his trip over the proposed Chilliwack line, Managing Director 
Buntzen, of the British Columbia Electric Railway Company, stated 
that the cost of construction was estimated at $1,250,000, and that the 
company would endeavor to have the line built within two years 
of the completion of the surveys. The running time from New West- 
minster would be about three hours. 


NEW HAVEN, CT.—In addition to the double-tracking of the 
Consolidated Railway from Lake Whitney to Mount Carmel, which 
is to be undertaken, the Connecticut Railway and Lighting Com- 
pany contemplates double-tracking its line from Mount Carmel to 
Cheshire, and possibly to Waterbury, so that by another year the 
summer travel between these points, and as far north as Meriden, 
will be greatly facilitated. This will do away with the present 
delays in making connections. 


BRISTOL, TENN.—The Bristol Belt Line Company is making 
preparations to extend its electric ear line over the various streets 
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of Bristol, Va. Up to this time its tracks have all been in Bristol, 
Va., except for a short time a few years ago, when its cars reached 
the Virginia Institute, on the northern suburbs. 
taken up and removed because of a disagreement with the city 
council regarding the duty of the Belt Line Company in regard to 
keeping up the streets on which its line ran. 


PHILADELPHIA, PA.—The tracks of the Morton, Swarthmore 
& Media trolley line have been connected with those of the Phila- 
delphia Rapid Transit Company on Woodland avenue above Ninth 
street in Darby. This will give the Philadelphia Rapid Transit 
Company a through line to Media and Chester, independent of the 
lines of the Chester Trolley Company. The former company re- 
cently secured a lease of the Morton, Swathmore & Media line. Its 
cars have hitherto run only to the Darby terminus. 


SPOKANE, WASH.—E. P. Coles, of Philadelphia, who is one of 
the backers of the Lewiston & Southeastern Railway, and E. M. 
Scofield have returned to Spokane from a trip over the proposed 
electric line between Lewiston, Ida., and Grangeville, and announce 
that the railway will be built. It is likely that the Idaho Develop- 
ment Company’s plant on the Salmon river will be acquétred when 
the company will furnish power to the Buffalo Hump mining dis- 
trict in western Idaho. The railway will tap rich agricultural dis- 
tricts on the Nez Perce and Camas prairies. 


ROCHESTER, -MINN.—Southern Minnesota capitalists are con- 
sidering the leasing of the Winona-Rochester branch of the Chicago 
Great Western and turning it into a trolley line. This piece of track, 
it is said, is being used less frequently every year, and it is be- 
lieved that little difficulty would be found in inducing the railroad 
officials to lease it. The cost of converting the railroad into a trol- 
ley line would not be great. The plans of the promoters have not 
yet been entirely perfected, but, it is said, they are about ready to 
open negotiations with the railroad officials. 


WASHINGTON, D. C.—The stockholders of the East Washing- 
ton Heights Traction Company at their annual meeting elected the 
following directors: O. C. Brothers, Jr., C. A. Barker, Arthur E. 
Randle, D. C. Fountain, George H. Judd, S. R. Norman, A. L. Mar- 
tin, C. B. Hilliard and James E. Davis, of Baltimore. The United 
States Realty Company, of Washington, holds a controlling inter- 
est in the road, which was established to provide rapid transportation 
to Randle Highlands, and the other properties which are being devel- 
oped by this company. The road extends from the eastern terminus 
of the Capital Traction Company over the Pennsylvania avenue 
bridge to Minnesota avenue. 


EAU CLAIRE, WIS.—The plans of the Chippewa Valley Elec- 
tric Railroad Company with regard to carrying out the projects in 
connection with the granting of the franchise, which extends until 
1928, have been outlined by C. T. Bundy. Surveyors will be put 
to work next week to lay out the interurban line between Eau 
Claire and Menomonie. A prominent engineer of Minneapolis has 
been engaged to superintend the work of developing power from 
the Red Cedar and installing new wheels at the Dells dam, and the 
reconstruction of the Eau Claire light and power plant. It is also 
proposed that outstanding bonds of the Chippewa Valley Electric 
be retired and new ones issued in order to realize part of the money 
needed to carry out the projects under consideration. 


LA CROSSE, WIS.—A project which contemplates the con- 
struction of an electric railroad system from Menomonie to Chip- 
pewa Falls, Eau Claire, Black River Falls and La Crosse has been 
proposed. The plan as conceived is to extend and recapitalize the 
Chippewa Valley electric railroad, which now runs from Chippewa 
Falls to Eau Claire. Arrangements have been made for the issuing 
of new bonds and realizing part of the money needed for the de- 
velopment of new power. There is a possibility, if the plan is car- 
ried out and the line is extended to La Crosse, that the La Crosse 
Water Power Company may supply the power from its dam now 
building at Hatfield, for part or all of the system of railroad. 


PITTSTON, PA.—The .Lehigh Valley Railroad Company, backed 
by capitalists from New York and Wilkesbarre, is about to enter 
negotiations for the electrification of a branch of the road from 
Tunkhannock to Montrose and for the construction of an exten- 
sion of the line from Montrose to Binghamton. From authentic 


sources it has been learned that the surveys are complete, and the 
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financial backing for the project has been secured. Although no 
definite date has been fixed, it is understood that plans are being 
made for the commencement of construction early next spring, and 
it is believed that the installation of the electric system on the 
Montrose branch of the Lehigh, at least as far as Lake Carey, will 
be taken up at about the same time. 


LIMERICK, ME.—Plans for a new electric railroad to be known 
as the Ossipee Valley Line, to run between Springvale and Bridg- 
ton Junction, are being perfected and a charter will be petitioned 
for at the next session of the legislature. The road is to be forty 
miles long, running through the towns of Hiram, Sanford, Shap- 
leigh, Newfield, Limerick, Parsonsfield, Porter and Cornish. The 
capital stock will be $160,000. A meeting of those interested was 
held recently, and the following directors were elected, at least 
one representative being chosen from each town through which the 
road will pass: George W. Hanson, of Sanford; Prescott A. Thing, 
of Shapleigh; Harry H. Moore, of Newfield; Charles G. Moulton, 
of Limerick; J. Merrill Lord, of Parsonsfield; Allen Garner, of 
Parsonsfield; Owen L. Stanley, of Porter; H. Kimball, of Cornish, 
and Milton Easton, of Limerick. 


LOUISVILLE, KY.—The first steps toward paralleling the Chi- 
cago, Indianapolis & Louisville Railway, the Monon route, from 
Chicago to Louisville, entering Louisville from Jeffersonville, have 
been taken at Indianapolis, where articles of incorporation of the 
Chicago & Western Indiana Traction Company have been filed. The 
directors are Edward H. Barrows, Daniel W. Bolen and John S. 
McCulloch. The capital stock is fixed at $100,000. It is set forth 
that the line will pass through Lake, Porter, Newton, Jasper, 
Benton, White, Tippecanoe, Montgomery, Putnam, Owen, Monroe, 
Lawrence, Orange, Washington, Floyd and Clark counties, which 
is the identical route of the Monon from Chicago to Louisville. 
The line is to be called the “Educational Route,” from the fact 
that, if built, it will pass through Lafayette, Crawfordsville, Green- 
castle and Bloomington, at which places large colleges are located, 
the Indiana State University being at the last named. 


ST. LOUIS, MO.—The St. Louis county court has granted the 
franchise sought by the Hillsboro, Kimmswick & Northern Rail- 
way Company for an electric road from the southern part of the 
city to the line between Jefferson and St. Louis counties. The 
franchise carries with it the right to build a bridge over the Meramec 
river for the railroad, wagons and pedestrians. The line is to ex- 
tend from the terminus of the Jefferson Barracks road southwesterly 
to the bridge, which is to be located near Telegraph and Fine roads. 
The company is to improve the bridge approach at its own expense. 
The final terminus of the line is to be at Montesano park, and is to 
be completed within two years. Private right of way is to be used 
for the entire distance. A five-cent fare is all that can be charged 
for the run through St. Louis county. Cars are to be operated each 
way at least thirty minutes apart from early morning to midnight 
and at least one hour apart between midnight and morning. The 
company will be required to file a bond for $5,000 to indemnify the 
county and deposit $1,000, upon which the court may draw to make 
repairs. 


SPOKANE, WASH.—Jay P. Graves, president of the Inland Empire 
Electric Railway Company, whose bonds to the extent of $30,000,000 
were recently underwritten by E. H. Rollins & Sons, of Boston, and 
Peabody, Houghtaling & Company, of Chicago, announces that the 
line of the Spokane & Inland Railway will be extended from either 
Moscow, Ida., or Palouse, Wash., to the Snake river with a view 
to making Lewiston, Ida., giving the road 150 miles of line. The 
new line between Spokane and Lewiston will be thirty-five miles 
shorter than the Northern Pacific line between the two points. Work 
is to begin the coming fall. F. A. Blackwell, chairman of the finance 
committee, also announces that a line from Spokane to Lake Pend 
d’Oreille, Ida., fifty-six miles, will be in operation in a year. This 
line is in opposition to the projected railway by the Spokane-Lake 
Pend d’Oreille Rapid Transit Company, of which C. H. Reeves, one 
of the original owners of the famous Hercules mine, is president. 
The last-named company has run its surveys, secured right of way 
and terminal grounds in Spokane and at Squaw Bay, Ida. The out- 
come of the fight for supremacy is being watched with interest by 
railway men in the Pacific Northwest, as both concerns claim title 
to the lake property. 
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INDUSTRIAL ITEMS. 

THE MARSHALL ELECTRIC MANUFACTURING COMPANY, 
Boston, Mass., announces that the new push-button switch with 
fibre false plate is meeting with a large demand. The company is 
increasing its capacity in this line to keep pace with orders. 


THE AITON MACHINE COMPANY, New York city, has ready 
for shipment a four-head tandem armoring machine. This is one 
of the largest machines for armoring ever built, and it should prove 
of interest to manufacturers making armored cable. The machine 
can be seen at the Harrison, N. J., works of the company. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, enjoys 
the distinction among supply houses of having a room fitted up 
and devoted exclusively to the display of fixtures. This is located 
on the first floor of the new building at 264-270 Fifth avenue, in con- 
nection with the company’s retail department, and all the latest 
styles and finishes of electric and combination fixtures are found 
on exhibition. 

THE SUNBEAM INCANDESCENT LAMP COMPANY, Chicago, 
Ill, has issued an attractive booklet of verses entitled “Scintillating 
Sunbeams.” This is a pleasing little originality illustrated with 
appropriate line drawings. A copy will be sent to any one inier. 
ested, upon request, to the general distributing agent for the Sun- 
beam lamp, the Western Electric Company, Chicago, Ill., or any 
of its branch houses. 

THE WESCO SUPPLY COMPANY, St. Louis, Mo., is placing on 
the market its Wesco soldering paste and Wesco soldering stick, 
particularly adapted to armature work, especially in connection 
with soldering the armature leads to the armature. The company 
announces that the Wesco stick or paste has a tendency to act 
more as an insulator than as a conductor of current, so that if 
any of it is left in the armature there is no danger of its causing 
a burnout. 

FAIRBANKS, MORSE & COMPANY have placed the manage- 
ment of its eastern electrical department in the hands of Baxter 
Reynolds, with offices at the company’s headquarters, 12 Dey street, 
New York. Mr. Reynolds is a graduate of the technical and engi- 
neering courses of the Sheffield Scientific School at Yale University, 
and prior to his present connection Mr. Baxter was identified with 
the Nernst Lamp Company. Fairbanks, Morse & Company have 
taken over a line of alternators and dynamos and motors which have 


ELECTRICAL REVIEW 445 


heretofore been manufactured by the Commercial Electric Company, 
of Indianapolis. 


THE NATIONAL BRAKE AND ELECTRIC COMPANY, Mil- 
waukee, Wis., reports the following recent orders for electrical ma- 
chinery: George W. Pitkin & Company, Chicago, Ill., one 100-kilo- 


watt engine-type alternator; Clinton Sugar Refining Company, Clin- 
ton, Iowa, one 400-kilowatt and one seventy-five-kilowatt engine- 
type alternator; Alliance Electric Light and Power Company, Alli- 
ance, Neb., one 100-kilowatt belted-type alternator; Fort Morgan 
Electric Light and Power Company, Fort Morgan, Col., one seventy- 
five-kilowatt engine-type alternator; Stillwater Gas and Electric 
Company, Stillwater, Minn., one 250-kilowatt engine-type alternator; 
Clymer Power Company, Riegelsville, Pa., one 500-kilowatt water- 
wheel alternator; Hendrie & Bolthoff Manufacturing and supply 
Company, Denver, Col., two 150-kilowatt water-wheel alternators; 
Rockford Malleable Iron Works, Rockford, Ill., one 200-kilowatt 
engine-type direct-current generator; Romadka Brothers, Milwau- 
kee, Wis., one 150-kilowatt engine-type direct-current generator. 


THE BALL ENGINE COMPANY, Erie, Pa., announces the 
following recent sales of its new design side crank automatic en- 
gine: one 100-horse-power, Commonwealth Trust Company build- 
ing, Pittsburg, Pa.; two 200-horse-power, Commonwealth Trust 
Company building, Pittsburg, Pa.; one 200-horse-power, Chi- 
cago Varnish Company, Chicago, Ill.; one 165-horse-power Hold- 


rege Lighting Company, Holdrege, Neb.; one 100-horse-power, 
Holdrege Lighting Company, Holdrege, Neb.; one 335-horse- 
power, Philadelphia Post Office building, Philadelphia, Pa.; one 


100-horse-power, Deepwater Railway Company, Deepwater, W. Va.; 
one 320-horse-power, Henderson Light and Power Company, Hen- 
derson, N. C.; one 210-horse-power, T. A. Gillespie & Company, 
Pittsburg, Pa.; two 320-horse-power, United Hebrew Charities, Chi- 
cago, Ill.; one 150-horse-power, Germain-Boyd Lumber Company, 
Atlanta, Ga.; one 150-horse-power, Washington Gas and Electric Com- 
pany, Washington Court House, Ohio; one 320-horse-power, Taylor 
Coal Company, Beaver Dam, Ky.; one 210-horse-power, Isthmian 
Canal Commission, Washington, D. C.; one 150-horse-power, Natal- 
bany Lumber Company, Montpelier, La.; two 100-horse-power, Jew- 
ish Hospital, Cincinnati, Ohio; two 150-horse-power, West Unity 
Light and Power Company, West Unity, Ohio; two 100-horse-power, 
Sweetbrier Institute, Amherst, Va. 


Reeord of Electrical Patents. 





Week of September 4. 


$29,951. ILLUMINATED SIGN. John L. Dawes, Pittsburg, Pa. 
Filed September 29, 1905. A central longitudinal section is per- 
forated and supports the lamps, movable sign-boards being placed 
on each side. 


829,968. RAILWAY SIGNAL AND SAFETY APPLIANCE. Charles 
J. Kintner, New York, N. Y. Filed June 6, 1904. Renewed 
December 28, 1905. The supply conductor is divided into sec- 
tions, and the signals are displayed automaticallly in the pres- 
ence of a car on any section. 


829,969. SAFETY APPLIANCE FOR RAILWAYS. Charles J. Kint- 
ner, New York, N. Y. Filed January 27, 1905. Renewed May 
9, 1906. A signaling conductor placed adjacent to one of the 
track rails, the wheel flanges completing the circuit between 
the two. 


829,974. ELECTRICALLY OPERATED MINE-DOOR ACTUATING 
MECHANISM. John C. Lincoln, Cleveland, Ohio, assignor to 
the Lincoln Company, Cleveland, Ohio. Filed April 10, 1903. 
A flexible door carried on a motor-driven roller. 

829,975. VARIABLE-SPEED ELECTRIC MOTOR. John C. Lin- 
coln, Cleveland, Ohio, assignor to the Lincoln Company, Cleve- 
land, Ohio. Filed June 27, 1905. The variations in speed are 
produced by axial movements of a cone-shaped armature in its 
field. 

830,025. DYNAMOELECTRIC MACHINE AND THE LIKE. Lud- 
wig Torda, Barking, England. Filed June 2, 1905. Commutat- 
ing poles are provided, the pole-faces being connected to the 
main poles by conducting strips. 

830,041. ELECTRIC TIME SWITCH. Clayton A. Ballou, Provi- 
dence, R. I.—Filed June 30, 1905. A clock-driven time switch. 

830,051. APPARATUS FOR THE ELECTROLYTIC EXTRACTION 
OF METALS. Courtland F. Carrier, Jr., Elmira, N. Y., assignor 


to Elmira Electrochemical Company, Elmira, N. Y. Filed Janu- 
ary 30, 1905. The chamber containing the molten material is 
deeper at the extremities and is divided into compartments by 
downwardly projecting bells. 

830,119. CONTROL OF APPARATUS GOVERNING THE PASSAGE 
OF CARS OR VEHICLES ALONG A RAILWAY. Herbert A. 
Wallace, New York, N. Y., assignor to the Union Switch and 
Signal Company, Swissvale, Pa. Filed June 13, 1906. An elec- 
trical method of controlling block systems. 


830,131. ELECTRIC RAILWAY SYSTEM. .- William M. Brown, 
Johnstown, Pa., assignor to the Lorain Steel Company. Filed 
April 27, 1905. A closed conduit system in which a sectioned 


rail is made alive by the passage of the car. 
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830,051. APPARATUS FOR THE ELECTROLYTIC EXTRACTION OF METALS 


830,158. SYSTEM OF MOTOR CONTROL. Axel Magnuson, New 
York, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. Filed July 6, 1905. An electric elevator system in which 
the motor is controlled by means of current from a storage bat- 
tery which is charged by a generator driven by a motor, the 
generator also acting as an automatic brake. 





446 


830,161. TELEPHONE. John Z. Miller, Erie, Pa. Filed October 
30, 1902. A selective telephone system for two instruments 
on one line. 


830,164. ELECTRICALLY OPERATED LINE INDICATOR FOR 
RAILWAYS. Claud D. McPhee, Arnprior, Canada, assignor of 
one-half to James Robinson, Montreal, Canada. Filed October 
2, 1905. An automatic arrangement for electrically indicating 
the condition of a track, the signals being sent over the tele- 
graph line. 


830,201. PRESS FOR MANUFACTURING ARC LAMP ELEC- 
TRODES. André Blondel, Paris, France. Filed November 18, 
1902. The press enables compound or hollow carbons to be 
formed. 


830,209. AUTOMATIC TRANSFORMER CUTOUT. De Witt C. 
Conkling, Hoboken, and John E. Winn, Weehawken, N. J., as- 
signors to Electric Economies Company. Filed November 14, 
1904. Renewed February 17, 1906. By means of an auxiliary 
circuit the primary circuit to the transformer is open when 
there is no load on the secondary. 


e 





830,209. AuToMATIC TRANSFORMER CUTOUT. 


830,217. ELECTRICALLY CONTROLLED OPTICAL APPLIANCE. 
John C. Fredell, Pocatello, Ida. Filed August 25, 1905. An elec- 


trical method of controlling a shutter, such as is used in 
cameras. 
830,242. SYSTEM OF MOTOR CONTROL. Axel Magnuson, New 


York, N. Y., assignor to Otis Elevator Company, Jersey City, 
N. J. Filed September 20, 1905. An alternating-current motor 
drives a small generator, the current from which regulates the 
rate of acceleration. 


830,247. SELECTIVE SIGNAL SYSTEM FOR RAILWAYS. Frank 
R. McBerty, Evanston, Ill., assignor to Western Electric Com- 
pany, Chicago, Ill. Filed July 24, 1905. A selective system em- 
ploying three line wires, enabling a number of independent 
signals to be made. 


830,253. TELEGRAPH KEY. Jesse T. Sheets, Covington, Ky., as- 
signor of one-half to Solomon P. Kineon, Cincinnati, Ohio. Filed 
November 9, 1905. An improved method of construction. 


830,254. FIRE-PROTECTING SIGNAL SYSTEM. John E. Shep- 
herd, Chicago, Ill. Filed April 25, 1904. An electric alarm is 
sounded whenever the sprinkler system is brought into opera- 
tion. 

830,258. COMBINED REFLECTOR AND CLUSTER FRAME. Will- 
iam H. Spencer, Brooklyn, N. Y., assignor to George Frink 
Spencer, Newark, N. J. Filed May 2, 1905. A method of con- 
structing a cluster for electric lamps. 


























830,262. ConTiINUOUS-CURRENT ELECTRIC Motor AND GENERATOR. 

830,262. CONTINUOUS-CURRENT ELECTRIC MOTOR AND GEN- 
ERATOR. Ludwig Torda, Barking, England. Filed May 6, 
1905. Variations in the speed or voltage of the motor or genera- 
tor are made by means of paramagnetic plates inserted in gaps 
in the pole-pieces. 


830,271. TELEPHONE SYSTEM. David H. Wilson, Chicago, IIl., 
assignor to Robert Bines, Chicago, Ill. Filed January 2, 1906. 
The primary windings of the induction coil are on two cores, 
the secondary being wound or a third placed between them. 





ELECTRICAL REVIEW 


830,272. TELEPHONE APPARATUS. David H. Wilson, Chicago, 
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Ill., assignor to Robert Bines, Chicago, Ill. Filed January 2, 
1906. Two separate iron cores are provided in the transmitter 
circuit, the receiver coils being placed on two other cores inter- 
posed between the first. 


830,279. TELEPHONE TRANSMITTER. Henry F. Albright, New 
York, N. Y., assignor to Western Electric Company, Chicago, 
Ill. Filed October 21, 1904. A supporting-plate with a central 
opening spanned by a bridge-piece which supports one elec- 
trode; the cup carrying the carbon granules is mounted on the 
diaphragm. 


830,299. METHOD OF PRODUCING AMMONIA AND CAUSTIC 
ALKALI. Gunnar E. Cassel, Stockholm, Sweden. Filed August 
22, 1904. <A solution of a metallic hydroxide is treated by air 
through which electrical discharges have taken place. 


830,306. ELECTRIC LIGHT AND POWER CONTROLLER. Fred- 
erich C. Damm, St. Louis, Mo. Filed September 18, 1905. A 
switch for attaching to and controlled by the person occupying 
a chair. 


830,316. JUNCTION BOX. Edwin T. Greenfield, Monticello, N. Y. 
Filed October 10, 1904. Lamps are provided for holding the 
cables in place. 


830,317. JUNCTION BOX. Edwin T. Greenfield, Monticello, N. Y. 
Filed October 28, 1904. Lamps are provided for holding the 
conduits in place. 





830,477. INCANDESCENT LAMP. 

830,847. ELECTRIC MOTOR. David Mendelson, New York, N. Y. 
Filed November 8, 1905. The moving part of the motor is 
mounted as a pendulum, its motion controlling the flow of cur- 
rent through both movable and fixed coils. 


830,864. WATCHMAN’S ELECTRIC TIME CONTROLLER. Pedro 
Reitz, Munich, Germany. Filed March 6, 1905. Alarms are 
sounded at predetermined times, except when manually inter- 
rupted at various controlling points. 


830,391. ELECTROTHERMAL DEVICE. Charles E. White, Chi- 
cago, Ill., assignor to Frank B. Cook, Chicago, Ill. Filed June 
22, 1903. A protective device for electrical apparatus actuated 
by air heated electrically. 


830,409. TROLLEY. Herschel L. Bryant, Tonkawa, Okla. Filed 
October 31, 1905. The trolley wheel is automatically thrown 
outwardly when there is a tendency to leave the wire. 


830,419. FIELD-COIL INSULATION AND PROCESS OF FORMING 
SAME. Louis W. Downes, Providence, R. I. Filed October 22, 
1904. A double insulation, the inner being fibrous and the outer 
of asbestos. 


830,457. ELECTRIC BRAKE. Frank L. Sessions, Columbus, Ohio, 
assignor to Joseph A. Jeffrey, Columbus, Ohio. Filed January 
17, 1905. A brake held normally in action, but released by the 
current operating the motor, acting through a compound-wound 
magnet. 


830,473. ELECTRICAL-WOUND CLOCK. Percy L. Clarke, Bristol, 
Ct., assignor, by mesne assignments, to the National Self-Wind- 
ing Clock Company, Champaign, Ill. Filed October 13, 1902. 
Renewed January 8, 1906. A reciprocating mechanism for clock- 
winding. 

830,474. DRIVING MECHANISM FOR CENTRIFUGALS. William 
L. D’Olier, Philadelphia, Pa. Filed April 6, 1903. A method 
of suspending a motor in vertical position. 


830,475. POTENTIAL INDICATING DEVICE. George N. Eastman, 
Chicago, Ill., assignor to Minerallic Company, Chicago, Ill. Filed 
May 5, 1904. A type of portable electroscope. 


830,477. INCANDESCENT LAMP. James W. Forster, Chicago, I]. 
Filed March 24, 1905. The filament is wound upon heat-absorb- 
ing material, radiation from the inner surface of the latter being 
prevented. 








